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NEW WORK JUST READY 
A TREATISE ON 


FRACTURES AND DISLOCATIONS 


By KELLOGG SPEED, M.D., F.A.C.S. 


Associate in Surgery, Northwestern University Medical School; Associate Surgeon, Mercy 
Hospital; Attending Surgeon, Cook County and Provident Hospitals, Chicago 


Octavo, about 900 pages, with 656 engravings. Cloth, $6.00, net. 


In the preparation of this work the author has carefully culled from the 
literature the information which seemed most helpful and with it has combined 
his own ideas and experience in order to cover the field and to present a clear 
understanding of this important branch of surgery. Much of the clinical and 
all of the statistical material has been obtained at the Cook County Hospital, 
Chicago. 

A clear conception of osseous injuries and their repair is essential to an 
understanding of fractures. For this reason the author has selected examples 
of different types of usual fracture pathology and endeavored to bring them 
before the reader’s eye by means of line drawings which illustrate the essential 
points. Every illustration of this character is a careful reproduction of a tracing 
made from a Roentgenogram of an actual case. 

It has seemed unwise to cumber the pages with statistical charts and tables 
recording all cases of fractures studied by the author, but he has not failed to 
incorporate freely in the text deductions from many such tables which have been 
accurately compiled for his private use—Vlrom the preface. 


NEW (2d) EDITION JUST READY 


BLOOD-PRESSURE 


ITS CLINICAL APPLICATIONS 
By GEORGE W. NORRIS, A.B., M.D. 


Assistant Professor of Medicine in the University of Pennsylvania; Visiting Physician to the 
Pennsylvania Hospital; Assistant Visiting Physician to the University Hospital; 


Fellow of the College of Physicians of Philadelphia 


Octavo, about 420 pages, with 102 engravings and 1 colored plate. 
Cloth, $3.00, net. 


The large first edition of this work was exhausted in considerably less than 
two years. In the second edition an increase in size has been necessary in order 
to include a survey of the constantly growing literature of blood-pressure. The 
whole subject has been presented in a condensed and practical form as definitely 
as the present state of knowledge permits. Wherever possible, a summary of the 
experimental as well as the clinical data available for the consideration of a 
given topic has been included, together with references to articles upon which 
statements are based. 

In recent years no development has taken place more generally useful in 
diagnosis, prognosis and treatment than that of the study of blood-pressure. 
Dr. Norris has given an adequate description of this important field, clearly 
elucidating the principles involved and carefully pointing out their practical 
applications. Wherever possible, the text has been supplemented with helpful 
illustrations. 
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NEW WORK JUST READY 


Pulmonary Tuberculosis 
By MAURICE FISHBERG, M.D. 


Clinical Professor of Tuberculosis, University and Bellevue Hospital Medical College; Attend 
ing Physician, Montefiore Home and Hospital for Chronic Diseases, New York. 


Octavo, 640 pages, with 91 text illustrations and 18 plates. 
Cloth, $5.00, net. 


At least ninety per cent. of tuberculous patients have to be cared for in their 
homes by general practitioners, not merely because of the lack of institutional 
accommodations, but also because most patients can thus be cared for at less 
expense to themselves and to the community. 

Treatment in the home, however, is fraught with imminent dangers, not only 
to the patient, but to other members of the household, unless the right methods 
are employed and proper precautions against infection are taken. Ideal as 
institutional treatment is for many cases, sanitorium methods can not be applied 
in their entirety to patients who are not under the strict supervision and discipline 
prevailing in institutions. 

Therefore, it is essential that the general practitioner, called upon to treat 
pulmonary tuberculosis, should have at hand a work which will give him not 
only the etiology of the disease, but also the method of treatment best adapted 
to the needs of the individual case and the conditions under which that treat- 
ment must be given in order to secure the best and the desired results. Such 
a work Dr. Fishberg has prepared. His book is at once highly authoritative and 
intensely practical. 


NEW (4th) EDITION JUST READY 


VENEREAL DISEASES 


A MANUAL FOR STUDENTS AND PRACTITIONERS 
By JAMES R. HAYDEN, M.D. 


Professor of Urology in the College of Physicians and Surgeons, Columbia University, 
New York. 


12mo, 365 pages, with 133 illustrations. Cloth, $2.50, net. 


The fact that Hayden on Venereal Diseases has been three times revised 
since its original publication shows the esteem in which it is held by the medical 
profession. The fourth edition, in which the author has brought the work 
thoroughly up-to-date by careful revision and enlargement, will undoubtedly 
prove as popular as its predecessors. Written by an acknowledged authority who 
has had long and very full experience, both as a specialist and a teacher, the 
book treats the subject of venereal diseases clearly and concisely. ; 

With this convenient volume at hand the general practitioner can turn readily 
to the accurate diagnosis and effective treatment of any form of venereal disease 
with which he may come in contact. The specialist will find it a handy work 
for ready reference. 

The original illustrations, showing for the most part the author’s own cases 
and his methods of treatment, are plentiful and they are so placed in the text 
as to enhance its clearness and interest. 
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NEW WORK JUST READY 


Autoplastic Bone Surgery 


By CHARLES DAVISON, M.D. 


Professor of Surgery and Clinical Surgery, University of Illinois, College of Medicine; 
ellow of the American College of Surgeons; Surgeon to Cook County 
Hospital and University Hospital, Chicago. 


and FRANKLIN D. SMITH, M.D. 


Clinical Pathologist to University Hospital, Chicago. 
Octavo, 369 pages, with 174 illustrations. Cloth, $3.50, net. 


The authors have succeeded in presenting a vast array of facts and theories 
without the sacrifice of simplicity or lucidity. A careful review of the voluminous 
literature on this subject which has appeared in the last few years shows one the 
difficulty of justly estimating the value of conflicting results, and judiciously 
limiting the material selected. This arduous task has been admirably accomplished 
in the present work. 

The chapters on the autoplastic bone transplant and its clinical application 
are based upon cases which were operated upon by the authors. These cases have 
been under Roentgenological observation at intervals of three months for varying 
periods of time up to two years. Animal experimentation has been resorted to in 
order that specific problems of technic and applied pathology could be followed 
carefully and more closely studied. The resulting experimental data, which were 
considered of sufficient clinical importance, have been incorporated in the text. 
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and the paratyphoid A and B, which latter infections cause about ten per cent 
of cases usually diagnosed as typhoid.* 


Typho-Serobacterins (sensitized bacterial vaccines) ,being saturated with specific 
antibodies, are attacked by the complement and taken up by the phagocytes much more 
rapidly than unsensitized vaccines. 
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Rapid production of immunity 
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Freedom from toxicity. 


Typho-Serobacterin Mixed Muliford is 
furnished in packages of three aseptic glass 
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First dose Second dose Third dose 


Bacillus typhosus.... 1000 2000 2000 million 
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Typho-Serobacterin, Immunizing, Mulford, is furnished in packages of three 
aseptic glass syringes, graduated to contain : First dose, 1000 million, followed at 2 to 5 days 
interval by second dose, 2000 million ; third dose, 2000 million sensitized typhoid bacilli. 


In the Treatment of Typhoid Fever, striking results are re- 
ported from the therapeutic use of Typho-Serobacterins. Krumhaar and 
Richardson} analyzed more than 1800 cases of typhoid; in 95 per cent of 
these, favorable results were secured. 

Typho-Serobacterin, Therapeutic, Mulford, is supplied in packages of four 
aseptic glass syringes, each containing: Syringe A, 250 million ; Syringe B, 500 million ; 
Syringe C, 1000 million ; Syringe D, 2000 million sensitized typhoid bacilli. 
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* British Medical Journal, 1915, 1445; Jour. Royal Army Med. Cor., 1911, XVI; Press Medicale, Feb. 10, XXIV, No. 8, p. 57 
Lancet, Sept. 19, 1914; Jour. A. M. A., June 26, 1915, editorial ; Amer. Jour. Med. Science, 1915, CXLIX 406; Jour. A. M.A 
August 7, 1915; Jour. A. M. A., July 24, 1915. #tAm. Jour. Med. Sci., 1915, CXLIX 406. 
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J. WILLIAM WHITE, M.D., LL.D. 


Ar the Quater-Centenary celebration of the University of 
Aberdeen, honorary degrees were conferred upon His Grace the 
Archbishop of Canterbury; His Serene Highness, Albert, Prince 
of Monaco; Becquerel, Professor of Physics in Paris; Andrew 
Carnegie; Kronecker, Professor of Physiology in Berne; Léffler, 
Professor of Hygiene in Griefswald; Lombroso, Professor of Psy- 
chiatry in Turin; Marconi, Annihilator of Space, Trendelenburg, 
Professor of Surgery at the University of Leipsic; upon J. William 
White, John Rhea Barton Professor of Surgery, University of 
Pennsylvania, and upon other distinguished men. 

To this celebration delegates were sent from universities and 
educational institutions the world over. Dr. White being asked to 
speak for the representatives from the United States, of whom 
there were many, responded as follows: 

“T should have had much hesitation in assuming the responsibility 
of speaking of American universities in the presence of so many of 
their distinguished representatives were it not that a very special 
tie connects the University of Aberdeen with my University—the 
University of Pennsylvania. In 1754 you sent us our first Profes- 
sor of Logic and our first Provost in the person of William Smith, 
born within a few miles of this city, baptized 179 vears ago in an 
old Aberdeenshire kirk, and brought up at this University. He 
was the grandson of Alexander Duncan of the Camperdown family 
and a great grandson of Colonel Peter Murray of Auchtertyre, and 
if there be any Murrays or Duncans or Smiths here present I beg 
to tender them our much belated thanks. 

“T must reluctantly admit that we promptly put Provost Smith 
in jail for alleged seditious utterances, and in jail, with true Scot- 
tish pertinacity, he remained for two months in default of a retrac- 
tion which he refused to make as the price of his freedom. But 
with a devotion to duty that was and is a national characteristic, 
he insisted on continuing his instruction to his classes, and, with 
what I hope I may venture to call American liberality, he was per- 
mitted to do so, and for eight weeks actually gave lectures on logic, 
ethics, and natural philosophy in the county prison. 

“During this time, with a certain shrewdness and foresight that 
I have also heard described as characteristic, he wooed and won the 
daughter and heiress of a co-criminal, Judge Moore, and left jail with 
a handsome wife and a comfortable fortune. On the whole, America 
did not treat the first representative vou sent us so very badly. 

“But the debt my University owes you on account of Provost 
Smith—and a very good provost he made—is nothing compared 
with the indebtedness of all American universities to their elder 
sisters in Scotland. Aberdeen, Edinburgh, Glasgow, St. Andrew's 
were our exemplars, the source of both our plans of organization 
and our method of instruction, and our obligations in this way are 
so varied and so extensive that they can only be gratefully alluded 


J. WILLIAM WHITE, M.D., LL.D. 


to in the three minutes you have parsimoniously alloted to a con- 
gratulatory speech. 

“Tt is true, however, that the community of educational ideas 
and procedures thus established constitutes in conjunction with 
our common ancestry and our common language (if Mr. Roosevelt 
and Mr. Carnegie do not succeed in making the latter altogether 
too uncommon) a bond which tends to unite in closer and closer 
alliance of regard and affection the two great English-speaking 
peoples and thus equally tends to promote the peace and the civili- 
zation of the world. 

“With universities, as with men and women, age, if time has 
been well spent, brings position and respectability and dignity. The 
representatives of America are delighted to see here on every hand 
evidences that it has not also brought decay or decrepitude, but 
rather increased strength and vigor and vitality; that they recog- 
nize with the keenest gratification that the splendid record of four 
centuries of educational usefulness and public service behind the 
University of Aberdeen promises to be equalled or even surpassed 
during many centuries yet to come.” 

This address, marked by a delicacy of appreciation, a purity of 
diction, and a rare touch of humor, is more characteristic of Dr. 
White the scholar than could be any written description. 

He was in addition essentially a man of action; to many with 
whom he came in contact, a problem, and at times a difficult even 
a painful one, in eruptive dynamics. 

Gifted with amazing physical strength, assiduously cultivated, 
with tireless activity purposefully directed, with a forceful diction 
which could be provoked to riot, with a fearless determination, 
strengthened by opposition, with loyalty to friends which recognized 
no limitations, with hostility toward enemies which knew no salve; 
his ways were direct ways, strong ways, sometimes violent ways, 
always honorable ways which usually attained their ends because 
of the clear vision and ripe judgment which marked such ends as 
desirable; and partly because there was no rest for himself nor 
any other until such ends were attained. Rest as usually under- 
stood was a thing unknown to him. 

To the University in the main this vivid, forceful, active life 
was devoted. How purposefully need not be set forth here. In a 
hundred years when his diary and memoirs are published by the 
then Professor of Literature, Pennsylvania men of that day may 
have as grateful appreciation as do we, of the debt owing to White. 
Fortunately for them they will not have a feeling of personal loss 
too deep and strong for expression. 

“As life runs on the road grows strange 
With faces new, and near the end 


The milestones into gravestones change; 
*"Neath every one a friend.” 


Epwarp Martin, M.D. 
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ORIGINAL ARTICLES 


SOME PHASES OF THE NEPHRITIS PROBLEM.' 


By Henry A. Curistiran, M.D., 


BOSTON, MASSACHUSETTS. 


SoME of my predecessors as lecturers before the Harvey Society 
have selected topics of which it was possible to present a quite 
comprehensive review of contemporary knowledge within the 
limits of such a lecture, while others have had personal investi- 
gations to report of such completeness and importance that their 
presentation fulfilled amply the requirements of the occasion. My 
subject and my own work fall within neither of these groups. From 
the vast literature on nephritis no reviewer could condense into 
the space of an hour any adequate presentation of the results of 
the many valuable investigations of the past, while my own 
studies have not a value deserving the occupancy of an hour of 
your time. I have chosen to mention only certain phases of the 
nephritis problem illustrative of the present-day view-point of 
the subject and indicating the trend of recent investigation. In 
doing this I will speak relatively more of the work during the 
past eight years of myself and my associates in the laboratory of 
the Department of Medicine at Harvard and the Medical Clinic 
of the Peter Bent Brigham Hospital than of the work of others 
because I am more familiar with our own work, and not because I 
have the opinion that it is of proportionately as great value as many 
of the splendid researches that have come in the last decade from 
other laboratories and clinics. 


1 A lecture delivered before the Harvey Society in New York on March 11, 1916. 
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From the time of Bright’s publication in 1827, with which began 
any real knowledge of nephritis down to the late 90's, almost all 
investigators concerned themselves with renal structure in nephritis 
or with statistical study of symptomatology. In these studies 
structure rather than function was predominantly the point of 
interest. A conception of the relations of the diseased kidney to 
the patient’s symptoms was evolved in large part from an examina- 
tion of kidneys from men dead of nephritis. Hypotheses as to the 
probable relations of these pathological changes to observed symp- 
toms and to disturbances in urinary excretion were formed. 

Beginning in 1900 interest shifted toward animal experimentation. 
Renal function in nephritis, whether produced experimentally in 
animals or arising naturally in men, replaced renal structure as 
the problem of greatest interest. A considerable proportion, how- 
ever, of this interest in renal function was founded on the hope of 
a more satisfactory correlation of renal function as observed during 
life with changes in renal structure as found after death—a hope 
as yet unrealized, in fact, almost given up as an unattainable goal. 

In 1907 I became interested in the problem of nephritis, and since 
then have devoted such time as was available to the study of some 
of these problems. In this study I have had associated with me 
a number of men—R. M. Smith, Walker, O’Hare, Dawson, Fitz, 
Frothingham, Peabody, Smillie and Woods, whose independent 
work I will describe in connection with my own. 

We began with a few of the problems of experimental nephritis. 
Our first study, the work of R. M. Smith,? was on the origin of 
urinary casts. Two views prevailed: one that all casts originated 
from disintegrated tubular epithelium, the other that some of them 
at least were formed from albumin which escaped through the 
damaged glomeruli. Acute types of experimental nephritis furnished 
excellent material for the study of this problem, inasmuch as the 
urine might be examined in relation to renal lesions of varying 
severity and age and at any period the kidney might be studied 
histologically. From our work it seemed very probable that all casts 
were composed of material primarily coming from degenerated tubular 
epithelium and that granular casts were relatively young casts, 
hyaline casts older in the sense of requiring a longer time for their 
preparation. It did not seem very probable that albumin excreted 
from the glomerulus in solution would coagulate or precipitate 
in the tubule, though this mechanism might easily take place with 
fibrin casts if such really ever occurred in the urine. 

The work of Schlayer and his co-workers at about this time had 
aroused much interest in the functional disturbances resulting from 
experimental acute renal lesions. They had differentiated the two 
main groups of disturbances, the tubular and the vascular, and 


? Boston Med, and Surg, Jour., 1908, clviii, 696, 
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had outlined the functional disturbances characteristic of each. 
In their work they had emphasized the frequent discrepancies 
between functional change and demonstrable anatomical lesion, 
especially in the group of vascular nephritides. O'Hare and myself 
undertook a careful study of the finer histology of some of these 
experimental lesions, and were able to show that in the vascular 
group, glomerular lesions were more common than Schlayer and his 
co-workers had found, and that they occurred in a considerable 
variety of forms. One of these lesions consisting of the deposition 
of fine hyaline granules in the wall of the glomerular tuft was a 
type of glomerular degeneration previously undescribed,’ while 
others of them were similar to lesions sometimes or often found in 
human kidneys.‘ Still there remained a definite discrepancy between 
functional disturbance and anatomical change in the kidney, and 
our histological studies did not throw much light on the nephritis 
problem in man whether looked at from a functional or from a 
structural view-point. 

Experimental acute lesions lend themselves well to study with 
functional tests. It was interesting to see the relation of the phenol- 
sulphonephthalein test to the non-protein nitrogen or urea nitrogen 
of the blood; the phthalein output quickly drops, the blood nitrogen 
more slowly increases; the former expresses the immediate func- 
tional condition of the kidney; the latter measures the result of 
the past and present hinderance to renal excretion.’ In the same 
way the amylase in the urine was studied by Fitz® in contrast to 
the urea nitrogen of the blood. Fitz found that amylase followed 
much the same curve of excretion as did phthalein, but as a test for 
renal function was less delicate than the phthalein test. As had 
been done by Schlayer, water, salt, lactose, and potassium iodide 
excretion were studied. Using experimental lesions, since their 
severity can be controlled very accurately, a good understanding 
of several of these functional tests and their relative values was 
obtained by us and by others more quickly than would have been 
possible from the study of human acute nephritis when much time 
would have been lost in waiting for the necessary number of suitable 
cases to turn up, and so for experimental study we were in a better 
position to apply these tests to human cases. 

Equally well are the acute experimental lesions adapted to the 
study of the effect of diuretic drugs. O’Hare, Walker, Dawson 
and myself have investigated in this way theobromine sodium 
salicylate,” theocin, caffein, potassium acetate, and water* and found 


3 Christian, Boston Med. and Surg. Jour., 1908, clix, 8. 

4 Christian and O'Hare, Jour. Med. Res., 1913, xxiii, 227. 

® Frothingham, Fitz, Folin, and Denis, Arch. Int. Med., 1913, xii, 245. 

® Arch. Int. Med., 1915, xv, 524. 

’ Christian and O'Hare, Arch. Int. Med., 1913, xi, 517, and O'Hare, Arch. Int. 
Med., 1915, xv, 1053. 

’ Walker and Dawson, Arch. Int. Med., 1913, xii, 171. 
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that all tended to shorten rather than prolong the life of animals 
with severe acute uranium nitrate nephritis. Over short periods of 
time with animals anesthetized with urethane, Fitz? found that with 
an acute renal lesion produced with uranium nitrate, theobromine 
sodium salicylate and theocin caused an increased output of water, 
sodium chloride, and nitrogen, and did not diminish phthalein excre- 
tion; while with a lesion produced with potassium bichromate there 
was no increased output of nitrogen, and phthalein excretion was 
diminished when there was a mild renal lesion. Using phthalein 
as a measure of renal function we were unable to discover any 
definite constant improvement in renal excretion following the 
use of the theobromine sodium salicylate. When the lesion was 
severe the phthalein usually indicated that the diuretic had made 
the function of the kidney worse." These diuretic substances 
quickly lead to renal fatigue with decreased excretion. Our experi- 
ments, as a whole, indicated harm rather than benefit from giving 
diuretic drugs in acute nephritis. 

Very interesting observations were made on the relation of potas- 
sium excretion to renal lesions. In one of our patients with chronic 
nephritis it was noticed that a substitution of potassium chloride 
for sodium chloride in a dietary test of renal function produced toxic 
symptoms. In animals with acute experimental renal lesions 
Smillie" found that a stage was soon reached measured by a non- 
proteid nitrogen value in the blood of 100 mgm. per 100 c.c. of blood 
in which the kidney was very slightly permeable to potassium 
salts. Under these conditions potassium salts were markedly toxic, 
rapidly causing the death of the animals, though an animal with 
a normal renal function could tolerate large doses of potassium 
without any evidence of injury. The rapid excretion of potassium 
with an intact kidney prevented any evidence of toxicity; delay 
excretion by a renal lesion and toxicity at once became evident. 
These studies indicate that large doses of potassium iodide, for 
example, might be definitely injurious in a patient with markedly 
impaired renal function. 

In man chronic rather than acute renal lesions are encountered 
most often, and the problems of chronic nephritis receive the 
greatest attention from pathologists and clinicians. Could one 
produce with regularity in animals various types of chronic renal 
lesions analogous to those found in man, many problems could be 


- studied by methods not applicable to the human being. To produce 


such a chronic nephritis experimentally many efforts have been 
made. Like other experimenters we have been able to produce in 
animals, chiefly rabbits, lesions of a chronic nature with connective- 
tissue overgrowth very similar to those found in the types of chronic 
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nephritis seen in man. With repeated sublethal doses of uranium 
nitrate and of potassium bichromate, chronic experimental lesions 
were produced by Smith’ and similar, possibly more constant, 
results were obtained by O’Hare™ with a combination of a chemical 
substance (uranium nitrate) and bacteria (B. coli communis). 
These lesions were quite similar to those obtained by other observers 
using a variety of substances as causative agents, but all alike fail 
of the intent held by most workers—namely, to produce regularly 
chronic lesions capable of functional study with a view to throwing 
some light on the cause, the symptomatology, and the treatment of 
chronic nephritis in man. The kidney of animals possesses a 
surprising power of regenerative repair which makes uncertain 
the production of chronic lesions. Moreover, however close the 
resemblance, it cannot be said that in animals a condition identical 
with chronic nephritis in man has been produced as yet by any 
experimenter. Finally, the methods usually employed for the 
production in animals of such chronic lesions are at best only 
remotely related to any possible causative factors of chronic nephritis 
in man. 

To help in any understanding of human chronic nephritis chronic 
lesions must be produced in animals with great regularity, and they 
must cause in the animal changes of a nature similar to those ob- 
served in man, such as vascular hypertension, cardiac hypertrophy, 
dyspnea, edema, uremia, etc., before much information can be 
gained about chronic nephritis from animal experimentation. Looked 
at in this way all work on experimental chronic nephritis falls short, 
though some of the phenomena mentioned above can be produced. 
However, it does not seem impossible that in some animals a true 
chronic renal lesion with the typical secondary conditions that go to 
make up the picture of chronic nephritis in man should be produced 
by experimental methods of investigation. Such an accomplish- 
ment would facilitate undoubtedly the unraveling of the nephritis 
problem in man, and its value would be so great that it is well 
worth while to continue to strive for its attainment. 

Though the experimental studies of Schlayer and his co-workers"! 
differentiated two very distinct types of renal lesion, the vascular 
and the tubular, and though with their methods of study each type 
was shown to cause very characteristic disturbances of renal function 
in animals, the value of these studies has been rather in re-arousing 
interest in the investigation of renal function in human nephritis 
than in furnishing us with any satisfactory functional classification 
of renal lesions in man. In each case of human nephritis both 
tubules and vascular apparatus usually are involved. The one 
structure or the other may be disturbed in greater amount, but it 
has not been possible, except in very few cases, to separate the 


2 Arch. Int. Med., 1911, viii, 481. 13 Thid., 1913, xii, 49. 
14 Schlayer and Hedinger, Deutsch. Arch. f. klin. Med., 1907, xe, 1. 
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patients with any sharpness into cases with tubular lesions and cases 
with vascular lesions in the sense of Schlayer and his co-workers. 
Two of the substances which they used for functional testing in 
animals have hardly in the human being measured up to the useful- 
ness which might have been anticipated from the results in animals 
or which was claimed at first from their use in man. Schlayer 
utilized the time required for the excretion of a given amount of 
potassium iodide as an index of tubular efficiency and the time 
and amount of lactose excretion to indicate the efficiency of the 
glomeruli. We, like other observers, have used these substances 
in a very considerable number of patients, but gradually have 
discarded them as furnishing comparatively little useful information. 

Widal and his co-workers” studied the renal excretion of sodium 
chloride and nitrogen and grouped their cases of chronic nephritis 
into those with deficient power to excrete sodium chloride, which 
cases usually showed edema as a chief symptom, and those unable 
to excrete nitrogen readily in which uremic manifestations generally 
were prominent. Our study of salt and nitrogen excretion except 
in an occasional case has not yielded any sharp differentiation of 
patients. There is an occasional patient with a marked inability 
to excrete sodium chloride who becomes edematous when sodium 
chloride intake exceeds sodium chloride output and whose kidney 
shows but little if any impairment of its function to rid the body of 
nitrogenous substances; but such cases often are not, strictly 
speaking, cases of nephritis but rather patients with disturbed 
salt elimination, and no more to be regarded as nephritis than would 
be cases of diabetes mellitus or diabetes insipidus. If the typical! 
cases of chronic nephritis, whether edema is a prominent feature 
or not, are investigated with respect to salt and nitrogen elimination 
it has been our experience that in most patients both show delayed 
excretion; in the earlier stages salt excretion rather than nitrogen 
excretion is disturbed, but as the disease progresses, nitrogen 
excretion becomes increasingly delayed until in advanced cases 
both salt and nitrogen excretion are markedly and about equally 
disturbed.'® We have not encountered cases of the type described 
by Widal with normal salt excretion and delayed nitrogen excretion. 

In all of the earlier functional studies of patients with nephritis 
the desire to make an anatomical diagnosis has been: prominent; 
sometimes it has been the acknowledged goal, at other times, though 
not so stated, it is evidently the aim of the investigator. Little b) 
little it has become recognized that such an attainment has not 
been approached with any closeness, and I think by most investi- 
gators it is now regarded as improbable that we will ever be able 
to correlate closely postmortem anatomical appearance with the 


1% Mouvement Méd., 1913, 1, 1. 
1% Frothingham and Smillie, Arch. Int. Med., 1915, xv, 204, and Frothingham, 
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functional disturbances of the kidney during life, at least so long 
as present pathological technic and classification continue in use. 
Improved methods of studying renal lesions, of course, may change 
these conditions at any time. In a number of patients we have had 
the opportunity to carry out a group of functional renal studies, 
and on the death of the patient have submitted the kidneys to 
pathological examination.” In these patients there was no evident 
relation to be made out between anatomical changes in the kidney 
and antecedent functional disturbances in any selective sense that 
would justify an anatomical classification. In our experience in a 
functional sense, patients with nephritis do not separate them- 
selves into distinctive groups; rather is it indicated that there is a 
progressive increase in functional disturbance with advance of the 
lesion, though there is an undoubted tendency for certain cases to 
show continuously a much more marked impairment of function 
as measured by one set of tests than by another, indicating that 
functional disturbances depend on selective excretory activity, 
and that were not the various renal structures pretty generally 
involved in nephritis a more definite classification based on tests of 
renal function could be made. 

However, at the present time tests of renal function are of more 
value for indicating the presence of a renal lesion, for measuring 
its extent and for indicating its management than as a means of 
classification of cases. For these purposes they add greatly to the 
value of our clinical study of patients with nephritis. Out of the 
very numerous methods of testing renal function certain ones have 
survived either by reason of ease of application or by reason of 
yield of information in proportion to the amount of labor they 
require. Some have been discarded because the same information 
may be obtained from simpler procedures or from ones requiring 
less complicated and expensive apparatus or occupying less time 
in their carrying out. Others have been given up because they 
‘aused more discomfort and inconvenience to the patient than 
some other one yielding the same information. Those that are still 
in use, though they yield much valuable information, are not 
thoroughly satisfactory, and better ones probably can be worked 
out with our increasing knowledge of renal function under varying 
conditions in man and animals. 

The functional tests now most generally used are the ones which 
show the power of the kidney to excrete a dye-stuff and those that 
measure the efficiency of the kidney in the excretion of water, salt, 
and nitrogen. Of the former group the phenolsulphonephthalein 
test of Geraghty and Rowntree very largely has superseded all 
others as being the best of these tests, owing to its simplicity and its 
accuracy. 
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To determine the excretion of water, salt, and nitrogen, several 
methods are employed. These substances are quantitated in the 
urine in relation to a fixed dietary intake; or they are quantitated 
in the blood; or the relation between the amount in the blood and 
the urine is expressed in the form of a formula of excretion. 

The impetus more recently to the study of urinary water, salt, 
and nitrogen in relation to dietary intake we owe to the German 
clinics, especially to von Monakow" and to Schlayer and Hedinger.”’ 
Two general plans have been followed. By one of these the patient 
is on a fixed diet containing a known amount of fluid, salt, and 
nitrogen. By quantitating these substances in each twenty-four- 
hour amount of urine the promptness and completeness of excretion 
of the added salt and nitrogen are determined. Delay in excretion 
or incomplete excretion is indicative of disturbed renal function. 

By another plan on one day the patient has a standard mixed 
diet containing definite amounts of salt, nitrogen, water, and purin 
bases, in certain of the meals little, in others a considerable amount. 
The urine is collected in two-hour portions and the salt, nitrogen, 
and specific gravity of each portion is determined. The curves 
of excretion as plotted from the values so obtained in comparison 
with the excretion from normal kidneys indicate departure from 
normal renal function. 

The determination of these substances, salt and nitrogenous 
bodies, in the blood has been made by numerous observers in the 
past, but the simplified methods of Folin” and of van Slyke” 
recently have stimulated and made possible many new and excellent 
investigations of this phase of the subject. 

To Ambard* is due most credit for our present interest in the 
rate of excretion of nitrogen and salt as determined from formule 
which take into account the concentration of these substances in 
blood and urine, rate of urine flow, and weight of the patient. 
Ambard and his co-workers have worked out many of the laws 
governing these excretions and have shown their constancy under 
normal conditions. McLean, by a slight variation in the structure 
of the formula of Ambard, has expressed the excretion as a num- 
erical index which has some advantage over Ambard’s way of 
expressing his results. Van Slyke’s urease method of determining 
urea has rendered more aceurate the determinations, and this 
method has been used by McLean to give a greater constancy to 
his figures than would have obtained with the older methods of 
determining the urea. However, it is only fair to Ambard and his 
co-workers to say that the work of others has amplified rather than 
corrected the conclusions drawn by Ambard from the studies made 
by himself and his associates. 


19 Deutsch. Arch. f. klin. Med., 1911, cii, 248. 20 Tbid., 1914, cxiv, 120. 
2 Jour. Biol. Chem., 1912, xi, 493. 22 [bid., 1914, xix, 211. 
23 Physiologie Normale et Pathologique des Reins, Paris, 1914. 
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The work of all of these observers is open to the criticism that 
each observer has used, as a rule, but a single method of studying 
renal function, usually the method devised by himself, and he has 
not compared often the results that might be obtained by applying 
to the same patients several methods of study. Furthermore, it is 
surprising how few of the cases studied by functional methods have 
had checking up from postmortem anatomical study. We have 
already called attention to the unsatisfactoriness of the correlation 
between histological changes in the kidney and prior functional 
renal study. Still, the autopsy checking up of results is very salutary 
and, of course, excludes certain errors, such as the diagnosing of a 
simple chronic passive congestion as a chronic nephritis. It is to 
be remembered, however, that most of the fatal cases will have had 
functional study under the handicap of the seriousness of the 
patient’s condition hindering the carrying out of many functional 
studies and really represent the function of the late stages of a 
nephritis in relation to postmortem findings. As already stated 
we have had a certain number of cases for functional study and later 
have had opportunity to examine their kidneys. However, in almost 
all of these the dietary tests were impossible of carrying out satis- 
factorily, owing to the advanced stage of the disease, and so the 
studies of renal function were incomplete. It will be necessary to 
make studies of renal function at intervals during the course of 
nephritis, and then on the death of the patient study the kidney 
histologically before a satisfactory verdict can be rendered on the 
relation between renal function and renal structure, as shown by 
the pathological study of the terminal stage of the nephritis. 

We have been able to study a considerable number of non-fatal 
cases with a variety of methods of testing renal function, such as 
the phenolsulphonephthalein test, the added urea and salt dietary 
test, the test renal day, the determination of the indices of ure: 
and salt excretion, etc. Some of these tests can be carried out 
almost simultaneously; others of them require several days, and 
only one at a time can be done. For these reasons there is the 
possibility for variations in the patient’s condition influencing 
renal function, so that in comparing the results of different tests 
conditions are not always identical. Still in most cases there is 
a surprisingly close parallelism between the results obtained from 
different methods of testing renal function. Almost always a low 
phthalein output is accompanied by an increase in urea or total 
non-protein nitrogen in the blood, and the index of nitrogen excretion 
is proportionately lowered below the average normal figure. In 
these cases dietary tests of any sort show delayed excretion of nitro- 
gen and salt with fixation of specific gravity and percentage con- 
centration of nitrogen and salt. Occasionally there are exceptions 
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and one set of tests indicate less disturbance of renal function than 
another set. In some of these patients these variations are obviously 
due to extrarenal causes or changes in the patient’s condition 
during the course of the testing. There remain, however, a few 
cases where no explanation can be found for failure of the results of 
different tests to agree, and for this reason alone it is important not 
to confine one’s study of renal function to too few tests, however 
satisfactory the individual test would seem to be. 

Patients who show these marked disturbances of renal function 
as measured by several tests usually are quite evidently seriously 
ill patients when studied merely by the regular routing methods of 
history of symptoms and simple physical examination. They are 
undoubted cases of advanced chronic nephritis, and there is no 
question as to diagnosis; renal tests are not needed to make the 
diagnosis and really do not help from that view-point. Neverthe- 
less, by using tests of renal function some cases are found which, 
while showing marked disturbances of renal function, have but 
few if any symptoms and appear to be but slightly sick individuals. 
Their poor renal function comes as a great surprise to the clinician 
in charge. Here the tests are of much use in making a prognosis 
and enable the physician to warn his patient of impending catas- 
trophy. Although he may be unable in any way to prevent this 
catastrophe, fore-knowledge of it may be of incalculable value to 
the patient and family. In our experience in such cases the progress 
of the disease has borne out the accuracy of the information from 
the tests of renal function, provided they have not been made during 
a period of acute exacerbation of renal disturbance or when renal 
insufficiency is aggravated by an increased, though temporary, 
circulatory insufficiency. In cases in which there is any suspicion 
of these conditions the renal tests should be repeated after an 
interval. In our experience, however, acute exacerbations of renal 
disturbance and circulatory deficiencies are evident in studying 
almost all of the cases, and should not form any appreciable source 
of error in interpretation. Obviously tests of renal function like 
all clinical tests should not be exalted into a fetich; without an 
admixture of brains and common sense they can lead to absurd 
conclusions with the man who is willing to stake all on a single 
test. A recent excessive ingestion of proteid by a patient with a 
stricture of his urethra, but otherwise healthy, could easily simulate 
a marked renal insufficiency by several tests and mislead that type 
of clinician who. with but a scant glance at his patient and no 
conception of the patient’s symptoms rushes to his laboratory 
tests, with the idea that scientific accuracy increases by the square 
of the distance from the bedside and by the cube of the time spent 
in carrying out a test out of touch with the sick man. This would 
seem so evident a proposition as not to need repetition, and yet | 
regret to say that I have seen almost this identical mistake made. 
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As I have pointed out earlier in this paper, tests of renal function 
have a value for three purposes: for diagnosing the presence of 
renal lesion, for measuring its extent, and for indicating its manage- 
ment. For diagnosing the presence of marked renal disturbances 
the tests as just pointed out are not of great value because the 
existence of marked nephritis is usually evident without them. In 
the earlier stages of nephritis tests of renal function are of con- 
siderable value in diagnosis. It must be admitted that albumin 
and casts in the urine are among the most delicate indicators of 
disturbed renal function. When found the question arises, Do they 
indicate a disturbed function of a type to be regarded as a nephritis 
that will progress? In these earlier cases phenolsulphonephthalein 
excretion is so nearly normal as to be of no diagnostic aid. Non- 
protein nitrogenous bodies in the blood are well within normal 
limits and their determination does not help. It is in these earlier 
cases that the dietary tests indicate distinct disturbance of the 
type found in definite chronic nephritis, though the disturbance 
is less evident than in a somewhat more advanced stage of the 
lesion. Delay in excretion of sodium chloride, a tendency to 
fixation of specific gravity, hypersensitivity with polyuria or rapid 
fatigue, all are suggestive of an actual nephritis in the patient with 
slight albuminuria or cylindruria. We have found just these changes 
in cases in which phenolsulphonephthalein output was good and 
blood urea was normal, but in which symptomatology, slight edema, 
moderate hypertension, etc., seemed to clearly indicate that they 
were cases of early chronic nephritis. Very likely without this 
collateral evidence a diagnosis of early chronic nephritis should 
be made on patients with slight albuminuria, and these changes 
just enumerated as indicated by dietary tests. These cases very 
frequently show, too, a lowered index of urea excretion and often 
a plus salt balance, and these methods are of equal value with the 
dietary tests. 

We should not be too dogmatic, however, with regard to the 
diagnosis of early stages of chronic nephritis by renal dietary tests 
or determinations of the indices of urea and salt excretion. Almost 
all of these studies have been made very recently, and one is not 
justified in saying that a patient with these slight disturbances 
of renal function is in an early stage of nephritis until many such 
cases are tested and watched and retested over a period of five or 
ten years and found to develop with great regularity into typical 
cases of chronic nephritis, which means that they show themselves 
to have a progressing renal lesion ultimately fatal and showing 
at the postmortem examination an anatomically demonstrated 
chronic nephritis. We are in danger in present enthusiasm to 
overlook the fact that in the study of a chronic disease almost no 
method can have a proved value until much time has elapsed. Such 
a proved value certainly cannot be attached at present to these 
tests of renal function. 
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What are the relative values of dietary tests such as the added 
salt and urea test and the dietary test renal day as compared with 
the determination of the indices of urea and salt solution? I do 
not believe that we are in a position to give an answer now. As 
I have already pointed out in our patients all the tests agree sur- 
prisingly well, but we have not observed long enough the very early 
cases to be justified in holding any definite opinion as to relative 
value. The dietary tests are time-consuming for both patient 
and laboratory worker unless they can be simplified materially. 
Their inapplicability to ill patients unable to take the diets does 
not apply to early cases, but other objections do. The determination 
of the indices of excretion are quicker for the patient at least and 
simpler in not requiring hospital observation and a weighed diet. 
It seems to me, however, that variations in the indices in relation 
to variations in water output are not sufficiently well understood 
to justify our feeling completely satisfied with them. Then the 
occasional abnormally high indices that we get have not received 
satisfactory interpretation; they too require the time element and 
repetitions from period to period to be understood. So I feel that 
both methods of testing renal function should be persisted in for a 
much longer time before we are justified in giving up either one in 
favor of the other. 

What value have these tests in prognosis? It is in this connection 
that we get most help from tests of renal function. The tests aid 
very greatly in determining the severity of renal involvement and 
so aid in making a prognosis. The prognosis based on the tests, 
however, is one of degree of renal lesion rather than of duration of 
life. Duration of life depends on rate of progress of the lesion and 
the ability of the body to adapt itself to deficiencies in renal excre- 
tion, both difficult of foretelling. So until the tests indicate a 
very marked degree of renal insufficiency we can only surmise in a 
very loose way as to probable length of life. Repetitions of the 
tests at intervals gives us some measure of rate of progress, but the 
course of development of the renal lesion in many cases undoubtedly 
is one of periods of exacerbation followed by periods of quiescence 
and little change. This decreases the accuracy of prognostic deduc- 
tions from tests made at intervals. Still, tests of renal function do 
aid us materially in forming an opinion as to the probable period 
of activity of life of our patient and without them this becomes to a 
larger extent a matter of mere guess-work. 

For some time we have been planning the therapeutic manage- 
ment of patients with nephritis on the basis of the evidence from 
our tests of renal insufficiency. There seems little doubt but that 
a more appropriate degree of limitation of activity can be made 
with a knowledge of the condition of renal function. Dietary 
regulations based on the ability of the kidney to excrete water, 
nitrogen, and salt as compared with the normal would seem to have 
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a rational basis. If it is evident that the kidney excretes any of these 
substances slowly, or if fatigue appears shortly after excretion 
begins, the deduction made is that an excess of any of these sub- 
stances in the food intake will overwork the kidney and probably 
increase the renal damage; on the other hand a decrease in the 
intake will allow of a rest of renal function with either a gradual 
increase in power to excrete or a less rapid progression in the renal 
lesion. This is the hypothesis on which we work in planning a diet 
based on the ability of the kidney to handle water, salt, and nitrogen. 
Long experience has indicated that an empirical reduction in intake 
of salt and nitrogen does benefit the patient. There has been 
much discussion as to whether water should be increased or decreased. 
Limitation determined by renal function seems a more rational 
plan. Further trial and continued observation of patients alone 
can show how far this is true. 

If salt is excreted poorly and there is edema, reduction in salt 
intake usually decreases the edema if it does not arise from circula- 
tory deficiency, and this benefits the patient. When there is poor 
salt excretion but no tendency to edema, does a salt excess in the 
food really act as a renal irritant in any sense? Probably it does, 
but I do not think our work so far has answered that question 
definitely. 

In the same way if nitrogen elimination is poor a diet low in proteid 
leads to a decrease in blood urea, and in total blood non-proteid 
nitrogen and the index of urea excretion appears to improve, but 
we do not know how much this change really benefits the patient. 
We do not believe that these nitrogenous substances which we 
quantitate—urea, uric acid, amino acids, etc.—are injurious in them- 
selves. We assume that when they are poorly excreted the actual 
toxic substances are retained in the body because in the uremic or 
toxic state, when presumably they are being retained, we usually 
obtain high values for non-proteid nitrogen in the blood and have a 
low index of excretion, indicating defective excretion of nitrogenous 
substances. We assume that the toxic substance is a nitrogenous 
body, and so at the same time is poorly excreted. Very likely this 
is true, but as yet it is only an assumption and should be recognized 
as such. Decreasing food nitrogen like decreasing food salt very 
probably leads to renal rest and improvement in renal function, 
and so to better excretion of toxic substances. Much careful 
observation, however, is needed as to the effect of dietary limitations 
on renal function before we can diet rationally our patients with 
nephritis. 

Just the same thing holds with regard to the desirable amount 
of liquids for a patient with nephritis. In the patient with edema, 
water reduction is indicated. Without edema we are far from 
sure how to proceed in the question of the amount of fluid to be 
given. Observation of the relation between the amount of fluid 
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intake and urine output helps us, but in some cases definite renal 
hypersensitivity is present and we do not know the relation that 
exists between fluid intake and hypersensitivity with regard to 
renal irritation, and progress in renal damage. Here again much 
more careful observation is needed. 

Our attitude toward dietary restrictions must be interwoven 
closely with that toward diuretic drugs. Water, salt, and some of 
the nitrogenous constituents of food are diuretic in their action, 
inasmuch as they increase urinary excretion. In considering dietary 
regulations we have emphasized the importance of considering the 
element of renal fatigue and of renal irritation in determining the 
advisability of certain dietary limitations. These same factors 
must be considered in regard to diuretic drugs. The effect of 
digitalis in improving cardiac function is one of our most brilliant 
therapeutic effects, and yet we know that with too long-continued 
doses of digitalis damage to cardiac function quickly results. 
For digitalis we have quite good indications as to when it is doing 
damage. Do diuretic drugs have any analogous relations to renal 
function? May they do damage to renal function? Have we 
indications of an injurious effect from them? 

I have already pointed out that in acute experimental renal 
lesions we do have considerable evidence that diuretic drugs are 
harmful and there is very little evidence of a beneficial action. For 
chronic lesions animal experimentation gives us no satisfactory 
material for testing, and so we are compelled to base our opinions 
on observation of patients with chronic nephritis in whom complicat- 
ing factors render judgment more likely to be fallacious. Diuretic 
drugs under certain conditions can increase the output of urine. 
If there is present a considerable degree of edema, theocin and 
theobromine sodium salicylate will increase the amount of urine in 
certain patients. In our experience* this has been mainly in patients 
with cardiac insufficiency rather than renal insufficiency. Without 
‘ardiac insufficiency, and with renal insufficiency, diuresis in our 
experience usually does not occur from diuretic drugs even when 
the edema is marked. This suggests that if the renal damage is 
in itself sufficient to cause edema, diuretics are unable to stimulate 
the kidney directly or indirectly to sufficient additional activity to 
increase the flow of urine. When a diuresis occurs what constituents 
are increased? Of course the output of water is increased. Some 
recent observations of ours show that with the increase in water 
there is a considerable increase in sodium chloride output, but 
relatively much less of an increased output of nitrogen. The 
removal of the excess of fluids from the patient’s tissues is certainly 
beneficial, but their removal may not improve renal function. In 
fact, our observations show that following an active diuresis there 


26 Am. Jour. MED. Sc., 1915, ci, 635. 
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may be for a day or two a decrease in renal function as measured by 
the index of urea excretion. Such a decrease we have seen more often 
than an increase. Probably this is due to renal fatigue and not to 
renal damage. Even so it indicates the possibility of harm from 
over vigorous diuresis. If in the presence of edema, nitrogen output 
is only moderately increased by diuretics, this should arouse skepti- 
cism as to the value of diuretics in patients without edema in whom 
their toxic condition indicates retention of toxic substances. What 
evidence have we that diuretics in any way increase the output 
of these hypothetical toxic substances possibly nitrogenous in 
nature? It seems to me that we have very little acceptable evidence 
for this. Although in cases without obvious edema after the use 
of diuretics we do at times get a considerable increased elimination 
of fluid and salt; to a less degree of nitrogen, we do not know that 
this benefits the renal condition. The possibility of doing damage 
with diuretics always has to be kept in mind. Unlike digitalis we 
have very unsatisfactory signs of renal damage from diuretics. If a 
diuresis does not occur it is probable that a continuation in the use of 
diuretic drugs will work an injury. If a diuresis does occur we are 
not sure that this is beneficial except insofar as the removal of fluid 
makes the patient more comfortable. Possibly our tests of renal 
function may prove very useful in determining benefit or harm 
from diuretics. At present the factors concerned in diuresis are 
far too little known and much study of the action of diuretics in 
chronic nephritis in man are needed before we are prepared to utilize 
them rationally in the treatment of nephritis. In such a study 
it would seem that very little help is to be expected from experi- 
mental pharmacology. The work must be done on man. With 
our greatly improved methods of clinical observation, and _par- 
ticularly with our methods of testing renal function, our clinics 
probably can advance our knowledge of the action and use of 
diuretics. We must acknowledge frankly the present meagerness 
of our knowledge of diuretics and approach the problem with both 
enthusiasm and scientific skepticism. With this attitude I feel 
that the study of diuretics is an important problem for the clinician 
to work on. Moreover it gives promise of yielding important results. 
Certainly, almost any definite knowledge of the laws or principles 
underlying the action' of diuretics will be an addition welcome to 
all clinicians. 

So far I have confined my attention to renal structure and to 
renal function in relation to diet and diuretics. Other important 
problems in nephritis are concerned with certain results of the 
disturbed renal function. In this group come hypertension, uremia, 
albuminuric retinitis, edema, dyspnea, etc. Of them much study 
has been made and some of them have been discussed by previous 
Harvey lecturers, and I can add relatively little to what they already 
have said to you. 
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Graphic methods of studying the cardiovascular apparatus have 
emphasized the early occurrence of hypertension, cardiac hyper- 
trophy, and myocardial disturbance in many cases of nephritis, 
but they have not thrown much light on the relation between 
them and the renal lesion. In my own clinic, where we have made 
much use of the electrocardiograph in the study of the cardiac 
condition of our cases, I have been impressed with the great fre- 
quency of cardiac changes in cases of chronic nephritis and the very 
great importance of them as causes of the patients’ incapacity. 
Particularly interesting in this connection have been cases in which 
hypertension seemed undoubtedly the primary condition, myocardial 
disturbance secondary, and renal insufficiency a negligable feature 
in the case. Studying the cases we find very slight evidence of 
impaired renal function, and in a few fatal cases the kidneys have 
been essentially normal so far as glomeruli and tubules were con- 
cerned. There was marked chronic passive congestion of the kidney, 
for these patients have died from cardiac insufficiency. Arterioles 
everywhere showed thickening, and therein seemed to be the cause 
of the hypertension. It has seemed that in this type of case myo- 
cardial insufficiency was slower in appearance than in patients with 
renal insufficiency and hypertension. All clinicians are familiar 
with this type of patient, but it seems to me that they are probably 
more numerous than we have supposed, because without studying 
their renal function we have assumed them to have a more extensive 
renal lesion than they do, and so classified them among our cases 
of chronic nephritis when really they did not belong there. Possibly 
a more careful study of this group may throw some light on the 
mechanism of the hypertension in chronic nephritis. 

None of our studies have been concerned with the cause of uremia. 
Its importance is obvious, but none of our group of workers has 
possessed the chemical knowledge needed for such a study. The 
primary problem in uremia is to know the nature of the toxic 
substance that causes the uremic manifestations. Important 
studies have been made on the problem in other laboratories, 
but not yet have they advanced to the point of giving us a means 
of recognizing toxic substances and studying their distribution and 
effects as a part of the problem of the clinical study of nephritis. 

In our cases Woods” has made a careful study of the eye-grounds 
to see if any relation between albuminuric retinitis and renal 
function could be found. It has been claimed by Widal and his 
co-workers® that albuminuric retinitis was closely related to nitrogen 
retention. To see if this were true the total non-protein nitrogen 
of the blood was determined in a group of cases and the figures 
obtained tabulated along with the changes observed in the retina. 
Naturally, since in cases of severe nephritis retinal changes are 


*"Arch. Int. Med., 1915, xvi, 577. 7% Ann. d’ocul., 1910, exiii, 354. 
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more common than in mild cases, our cases with high non-protein 
nitrogen figures showed retinal changes more often than those with 
low figures. However, there was no relation to be made out 
between the retinal disturbance and degree of nitrogen accumulation 
in the blood. To see whether there was any parallelism between 
the occurrence of retinitis and the amount of various forms of 
nitrogenous bodies in the blood, determinations of urea, uric acid, 
creatin, creatinin, ammonia, and amino-acid nitrogen were made 
but no relationship could be found to exist. It was thought possible 
that some relation might exist between the amount of non-proteid 
nitrogen in the spinal fluid and retinal changes, so this was deter- 
mined as well as the urea content of the spinal fluid; but here 
again no relationship was found. It was interesting to see how 
closely parallel to each other ran the urea values for blood and 
spinal fluid, there being very slight differences between the two, 
while for total non-protein nitrogen the amount in spinal fluid 
lagged very considerably behind that in the blood. Not enough 
spinal fluid was available for determination of the other nitrogenous 
bodies which we quantitated in the blood. 

The dyspnea of nephritis is of much interest; often it is a very 
distressing symptom in our patients. It presents itself in many 
forms. Very often it is paroxysmal with a proneness to nocturnal 
attacks. Periodicity commonly is a feature, often of the typical 
Cheyne-Stokes type. In other cases the dyspnea is present almost 
continuously. In a few cases it is of the slow, deep variety, the air 
hunger type, such as we see in association with diabetic coma. In 
many patients the dyspnea in large part is associated with the 
cardiac insufficiency, which is marked as a condition due to the 
hypertension and myocarditis secondary to the nephritis. In other 
cases the cardiac element is slight or absent. In our clinic, Peabody” 
has studied the relation of the dyspnea to acidosis, as this has been 
‘laimed by some to be the chief factor in the production of the non- 
cardiac dyspnea of chronic nephritis. Peabody found that in 
mild cases of nephritis there was no evidence of acidosis. More 
advanced cases show an acidosis in the sense that much larger 
amounts of alkali are required to render the urine alkaline in reac- 
tion than is normally the case. Such patients, however, show no 
decreased CO, tension in the alveolar air. It is only in the very 
advanced cases that acidosis becomes marked enough to cause a 
decreased CO, tension in the alveolar air. The evidence at hand 
favors acid retention in these cases of nephritis rather than an 
abnormal formation of acid. The usual type of dynspnea in nephritis 
is a periodic breathing of an irregular shallow type, and this will 
persist after the giving of an alkali has rendered the urine alkaline 
and restored the CO, tension to a higher value. In some cases the 


29 Arch. Int. Med., 1914, xiv, 236; and 1915, xvi, 955. 


642 ELSBERG: VARICOSE VEINS OF THE SPINAL CORD 


dyspnea is of the “air hunger” type, and this may disappear after 
giving alkali. Acidosis does not seem to be a sole factor in any 
sense in the usual dyspnea of nephritics who have no cardiac 
insufficiency. It probably has some influence, but other factors 
undoubtedly are active. Very likely variations in the sensitivity 
of the respiratory centre play an important part. If the respiratory 
centre is abnormally sensitive then very slight changes in the blood 
may be effective under these abnormal conditions, and both changes 
in the respiratory centre and in the blood are concerned in the 
dyspnea of nephritis. 

What I have presented is far from a complete account of the 
very many interesting phases of the nephritis problem. As I stated 
in the beginning, I have made it fragmentary by limiting my dis- 
cussion to those phases on which my associates and myself have 
worked. I have purposely refrained from presenting tables, figures, 
and statistics, as such details are so difficult to keep in mind while 
listening to a paper. They may be found by those especially 
interested in the individual reports of our work, which have been 
published in current medical journals since 1908 and for which 
references are herewith given. If I have succeeded in rekindling 
any interest in the fascinating problems of nephritis by presenting 
this account of our work, my purpose has been fully accomplished. 


THE SURGICAL SIGNIFICANCE AND OPERATIVE TREAT-— 
MENT OF ENLARGED AND VARICOSE VEINS 
OF THE SPINAL CORD.' 


By Cuartes A. Exsserc, M.D., 


NEW YORK. 


(From the Third Surgical Service of Mount Sinai Hospital and the Surgical 
Department of the New York Neurological Institute.) 


A stupy of the literature of the subject will show that abnor- 
malities of the arteries of the spinal cord have been found post- 
mortem in a number of instances. Haberer® has described a case 
of congenital obliteration of the aorta with a collateral circulation 
formed by means of the spinal arteries. Aneurysm of the pos- 
terior spinal vessels as the cause of spinal symptoms was found on 
autopsy in the patients of Brasch,? Raymond and Cestan,‘ and 


1 Read at the meeting of the American Neurological Association, New York, 
June, 1915. 

2 Ztschr. f. Heilk., 1903, N. F., 4, xxvi. 

3 Berlin. klin. Wehnschr., 1900, 52 and 53. 4 Revue neurologique, 1902. 
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FIG. 1 


Hyperemia of the Spinal Cord in Meningitis 
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FIG. 1 


Venous Engorgement below the Level of an Extra- 


medullary New Growth 
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Heboldt,> and at operation by the writer.’ Angioma of the cord 
was the lesion found by Gaupp, Lorenz, and Barenbruch. The 
last two authors mentioned do not make it clear whether the 
vascular disease affected the arteries or both arteries and veins of 
the cord.’ 

Surprisingly, little has been written on abnormal conditions of 
the spinal veins; for this reason it has seemed to me worth while 
to describe certain peculiarities of the veins which I have observed 
in the course of a large number of operations upon the spinal cord. 

As is well known, there are two main posterior spinal veins which 
run on the posterior surface of the cord from the conus medullaris 
to the medulla. These two veins are, normally, somewhat tortuous; 
they lie superficial to the origins of the posterior spinal nerve 
roots and communicate with each other by means of small branches. 
The main trunks are joined by small veins from the posterior spinal 
roots. 

1. Tur DiaAGNosis OF SPINAL COMPRESSION FROM THE APPEAR- 
ANCE OF THE VEINS BELOW THE LEVEL OF THE PRESSURE. The 
posterior spinal veins are sometimes considerably enlarged below 
the level of a spinal compression. On account of interference by 
the pressure of an extramedullary neoplasm with the return venous 
flow, the veins become much enlarged and engorged with blood 
for a considerable distance below the level of the tumor. When 
the cord of such a patient has been exposed, one or both veins 
appear very large and very prominent; they are often more tor- 
tuous than normal. In intradural inflammatory processes—men- 
ingitis and meningomyelitis—the cord has a pink color due to the 
fine network of distended arteries and veins in the hyperemic area. 
The appearance is not the same as that below a spinal compression 
in which distended veins stand out prominently on the creamy- 
white background of the cord. (See Fig. 1, a and b.) 

In several patients upon whom I| performed a laminectomy for 
a spinal tumor, and did not find the growth at the suspected level, 
this venous engorgement led me to search for the growth higher 
up. In one instance | had to remove five additional vertebral 
arches before the tumor was exposed and removed. 

It is important, therefore, for the operator to recognize and to 
understand the significance of these distended posterior spinal 
veins and to differentiate a venous engorgement due to pressure 
from an ordinary inflammatory hyperemia of the cord. 

2. Locatizep ENLARGED AND VARICOSE VEINS OF THE Corp. 
More or less localized enlargement or varicosity of one or both 
posterior spinal veins is a condition which is not very rare; it may 


5 Archiv f. Psychiat., xvi, 813. 6 Surg., Gynec. and Obst., 1913 

7 Recently Cobb (Annals of Surgery, December, 1915) has described a case of 
“hemangioma of the spinal cord.”’ From the description given by the author, the 
case is very like those of Gaupp, Lindeman, and Krause. 
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be the cause of local spinal symptoms, and complete relief from the 
symptoms may follow an operative interference. 

Up to the year 1912 four cases had been reported in medical 
literature in which compression of the spinal cord by enlarged 
spinal veins had occurred. Gaupp* described a case of what he 
termed “hemorrhoids of the spinal pia mater,” in which the lumbar 
cord was compressed by the dilated and tortuous vessels. Jum- 
entie and Valensi® describe the postmortem appearances of the 
spinal cord in a patient with complete paraplegia. On the posterior 
surface of the cord, between the lower cervical and middle dorsal 
segments, there were numerous dilated veins. Some of these veins 
accompanied the nerve roots to the dural openings. Finally, 
Lindemann” describes a case of varices of the vessels of the spinal 
pia mater and the cord as the cause of a total transverse lesion. 
The patient had the signs and symptoms of a slowly progressive 
transverse lesion of the cord of two years’ duration, and succumbed 
to decubitus and sepsis. At the postmortem examination the 
veins on the posterior surface of the cord, beginning about 7 cm. 
below the cervical enlargement, were much dilated and very tor- 
tuous, so that they caused a marked flattening of the cord. 

The case described by Krause" is the only one in which the 
abnormality of the spinal vessels was found on the operating table. 
Krause’s patient presented the symptoms of an intravertebra! 
growth of seven years’ duration which had caused a complete 
paraplegia. At the operation he found a mass of dilated veins, 
some of which entered the cord at the level of the ninth to the 
twelfth dorsal vertebrae. The operator was able to ligate a number 
of the vessels, but the patient did not improve, and death occurred 
three months later. 

Among 130 laminectomies for spinal disease I have 6 times 
found one or several enlarged spinal veins on the posterior surface 
of the cord. In all but one of the patients the enlarged vein ran a 
straight course; in several instances the enlarged vein accompanied 
one of the spinal roots to the dural opening. (See Figs. 2 and 7.) 
All of the patients had the signs and symptoms of a level lesion, 
and the greatest or only enlargement of the vein was found at the 
part of the cord which corresponded with the symptoms. ‘lwo of 
the patients suffered from severe root pains and large veins were 
found to accompany the affected spinal roots. 

As soon as the laminectomy had been performed and the dural 
sac had been incised the enlarged vein stood out prominently. In 
all of the patients the left posterior spinal vein was enlarged; it 
was three to six times the size of the vein on the right side, and 

’ Beitr. z. path. Anat. u. z. Allg. Path., 1888. 
® Revue neurologique, 1911, xix, 81. 


10 Ztschr. f. d. ges. Neurol. u. Psychiat., 1912, xii, 522. 
1! Chirurgie des Gehirns und Rueckenmarks, 1911, p. 775. 
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sometimes ran an abnormal course. The enlarged vessel sometimes 
ran underneath or around one or more nerve roots. (See Fig. 3.) 


In one case the vein was very tortuous (Fig. 4), so that it could 
fairly be called “varicose;’”’ in another instance (Fig. 2) only the 
branch of the vein which accompanied the nerve root at the level 


Enlarged vein which accompanied the left eighth posterior spinal root and caused severe root pains. 
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was enlarged. In still another instance a branch of the large vessel 
— itself three or four times as large as normal—entered the sub- 
stance of the spinal cord near or in the posterior median septum. 


Fic. 3.—Enlarged posterior spinal vein which ran an abnormal course in relation 
to two posterior nerve roots. 


Fic. 4.—Varicose vein of the spinal cord. 
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The abnormal vein lay in the dorsal region in five and in the lumbo- 
sacral region in one case. 


Enlargement of the left posterior spinal vein in a patient with symptoms of spinal tumor. 


Fia. 
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In all of the patients the greatest or only enlargement of the 
vein was found at the level of the symptoms, and on the side on 


which there had been root pains. It is fair to conclude, there- 
fore, that there was some connection between the enlargement of 
the vein and the cord symptoms. Whether the venous enlargement 


shown in Fig 


vein 


of the 


of part 


ition and excisic 


after lig 


Appearance 


= 
‘4 
. “ 
| 7 4k 
f 
4 
} 


ELSBERG: VARICOSE VEINS OF THE SPINAL CORD 649 


was the primary condition and the cord disease was secondary, 
whether the reverse was the case or whether both played a part 
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in any of the patients it is impossible to say with certainty. In 
two the symptoms and signs were so similar to those of a spinal 
tumor that a probable diagnosis of spinal tumor had been made. 
In one patient the enlarged vessel lay in the general region occupied 
by a tuberculoma which was successfully removed from the sub- 
stance of the lower dorsal cord. 

The discovery of the enlarged or varicose vein was in each instance 
an operative finding. That the abnormality was not temporary, 
perhaps due to the exposure of the cord and the change in pressure 
conditions, was proved by the fact that the spinal vein of the 
other side always appeared normal in size and position. Up to 
the present time only one excised vein has been subjected to a 


Fic. 8.—The vein has been ligated and part of it excised. The tumor has been 
partly delivered from the cord. 


microscopic examination. Dr. Leo Buerger, to whom I am indebted 
for the examination of the specimen, reported that there was a 
“hyaline degeneration of the vessel walls.”’ 

I have made it a practice to excise as much as possible of the 
enlarged vein, although I am not prepared to say that this is neces- 
sary in all instances. (See Figs. 5 and 6.) The enlarged vein can 
usually be raised up from the cord by means of a strabismus hook, 
and ligatures of fine silk ean be passed around the vessel by means 
of a small aneurysm needle. These veins are very fragile, and one 
must be very careful that the vessel is not torn during the manipula- 
tions. If the veins of one or more posterior roots are enlarged the 
vessels should always be excised down to the dural openings. 
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I have described these abnormalities of the veins as interesting 
operative findings; we know nothing of their significance. It 
remains to state what results were obtained in the patients in whom 
enlarged veins were found and excised. Of the six patients, two 
had a spastic paraplegia with sensory level symptoms of long stand- 
ing, and their condition was unchanged after the operation.” The 
patient with a tuberculoma of the cord (Figs. 7 and 8), improved 
very much, but the improvement was, without doubt, due to the 
removal of the growth. A patient who had suffered from severe 
root pains confined to the distribution of the left eighth dorsal 
root, and in whom a much enlarged vein ran with the root, was 
entirely relieved by the laminectomy and excision of the large vein. 

Two patients were suspected of a spinal tumor, but nothing 
excepting the localized venous enlargement was found at the opera- 
tion. Both of the patients had well-marked sensory and motor 
signs, and marked improvement followed the surgical interference. 
One of the patients recovered entirely; his history is given in some 
detail in what follows: 

Case History.—A Turk, aged twenty-three years, was admitted 
to the neurological service of Mount Sinai Hospital on the service 
of Dr. B. Sachs in October, 1914. The patient complained of cramp- 
like pains in the left side of the abdomen, running down the left 
lower extremity, of three months’ duration. With this there had 
occurred symptoms of increasing loss of power and spasticity in 
the lower extremities. 

Physical examination showed that the abdominal reflexes were 
absent on the right side. The knee-jerks were more exaggerated 
on the left side than on the right. There was no clonus or Babinski. 
The left leg was weaker than the right. There was slight tenderness 
of the spinous processes of the ninth dorsal vertebra. Wassermann 
test and Roentgen rays were negative. 

The symptoms gradually grew worse, so that- one week later 
there was a slight Babinski on the left side, with exhaustible ankle- 
clonus and spasticity of the left lower extremity. The sensory 
signs consisted of almost complete loss of pain, temperature and 
tactile sensation of the right lower extremity up to the level of the 
ninth dorsal segment. The symptoms, therefore, pointed to a 
focal lesion, probably in the left anterolateral region of the cord 
between the eighth and ninth dorsal segments, and the patient 
was transferred to my service for operation. 

Laminectomy was performed (Dr. Elsberg) on October 16, 1914. 
The spines and lamine of the seventh, eighth, and ninth dorsal 
vertebree were removed in the usual manner. When the dura was 
opened a considerable amount of cerebrospinal fluid escaped, and 
the surface of the cord was seen to be normal in appearance. The 

March, 1916. One of these patients has improved so much that he is able to 
walk around without assistance. 
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fifth and sixth dorsal arches were then removed and the dura incised 
in an upward direction. It was then seen that the right posterior 
spinal vein ran a normal course, while the left was much enlarged 
and ran together with the eighth left posterior root through the 
opening in the dura. The vein was almost again as large as the 
nerve root. (See Fig. 2.) The vessel was ligated at the dural 
opening and about 2 em. of it was excised. The wound was closed 
in the usual manner. 

Convalescence was uncomplicated. The patient was out of bed 
in two and a half weeks; the symptoms of spinal disease grew less 
and less distinct; by the beginning of November all of the sensory 
and most of the motor symptoms had disappeared. Three months 
after the operation he was entirely well, and he was well when last 
heard from about six months after the operation. 

It may be that this remarkable result was due to the decompres- 
sive effect of the laminectomy. Pearce Bailey and I have shown 
that the free opening of the spinal canal and the entrance of air into 
the subdural space has a striking influence upon the spinal cord, 
and may, and often does, affect some change which temporarily or 
permanently benefits or checks the symptoms of local spinal disease. 
This may be the explanation for the postoperative course in several 
of our patients. 


THE ROLE OF THE SYMPATHETIC SYSTEM IN THE 
DIAGNOSIS OF ABDOMINAL DISEASES. 


By J. F. Binnie, A.M., C.M., F.A.CS., 


KANSAS CITY, MISSOURI. 


WHEN we see a patient with the following classical history: 
sudden epigastric or umbilical pain—followed by vomiting—later 
the pain becoming localized in the right lower quadrant of the 
abdomen, the right rectus muscle becoming rigid over the painful 
area, then we palpate, find tenderness at or about McBurney’s 
point, make the diagnosis of appendicitis and commonly conclude 
that the tenderness experienced is due to pressure by the finger 
on the diseased organ. If, however, we operate, the appendix is 
very often found not under the point where pressure was exerted, 
but some varying distance therefrom. Similarly in disease of the 
gall-bladder, pressure exerted over the organ causes pain, which 
pain is increased when the gall-bladder is made to descend by deep 
inspiration. If the diseased gall-bladder is exposed it may be 
handled in various ways without giving rise to the sensation pain. 

It is tempting and may be profitable to hunt for some reasonable 
explanation of the sequence of symptoms in such a disease as 
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appendicitis, where so many of the symptoms seem unconnected 
with the organ at fault, and also to endeavor to find some explana- 
tion why a chronic appendicitis may give rise to symptoms which 
must be attributed by the clinician to gastric ulcer which is found 
to be non-existent on exposure of the stomach. 

The convenient expression “reflex pain,” is too often used as a 
cloak to cover our ignorance, and often when using it we forget, 
if we ever knew, what constitutes a reflex pain. 

Originally the gastro-intestinal canal was a straight tube devel- 
oped in the dorsal region and pushed into the primitive body 
cavity in such a fashion that it became enveloped with peritoneum 
but retained its connection with the dorsal structures by means 
of bloodvessels and of nerves which lay between the layers of the 
primitive mesentery. From the original straight tube there devel- 
oped the liver, pancreas and spleen near the dilated portion of the 
tube which came to be the stomach. As development proceeded 
the various organs assumed the positions in which they are found 
in the normal individual. Thus we see that the vascular and the 
nerve supply of each and every part of the digestive tract was 
arranged as if these viscera were to retain a position in the middle 
line. The viscera ultimately normally take up positions which 
may be remote from the middle line, yet their telephone supply 
remains the same except for the necessary elongation of the wires. 
This may explain why the early pain of most visceral lesions is 
generally median. 

What is the nerve supply of the gastro-intestinal tract? The 
nerves of the abdominal viscera pass to a very large extent into 
the solar or celiac plexus, which is a congeries of nerve filaments 
and ganglia (special ganglia in it are the right and left semilunars). 
The solar plexus is connected above with the aortic plexus of the 
thorax and below with the abdominal aortic plexus, etc. By the 
splanchnic nerves it communicates with the gangliated sympathetic 
cord and so with the anterior primary divisions of the spinal nerves. 
The plexus is connected with the cranial nerves through the pneumo- 
gastric route. The left vagus, distributed to the anterior surface 
of the stomach, only anastomoses with a branch from the left semi- 
lunar ganglion in about 25 per cent. of cases. This anastomosis 
recalls to a certain degree the loop of Wrisberg, formed by the 
union of the right vagus and great splanchnic nerves. The anterior 
gastric plexus may sometimes anastomose with the sympathetic 
surrounding the left diaphragmatic artery (Poirier and Charpey). 
The right vagus, after giving some branches to the esophagus, 
enters into the right semilunar ganglion, where it loses its anatomical 
identity. While the vagus has no connections with the cephalic 
sympathetic it gives the most important parts of its fibers to the 
ganglia on the visceral branches of the sympathetic (Wrisberg’s, 
intracardiac and semilunar ganglia). These ganglia are the true nodal 
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points of junction between the pneumogastric and sympathetic 
systems, beyond which the nerves are anatomically inseparable. 

Another connection of the plexus must be considered, viz., that 
with the phrenic nerves. The anatomy of the phrenics themselves 
is important from a clinical standpoint. 

The principal fibers of the phrenic nerves come from the fourth 
cervical, but the third and fifth cervical nerves provide secondary 
roots. In the thorax the phrenic sends branches to the pleura, 
pericardium and diaphragm. Most of the pericardial branches 
come from the right nerve. This is important as explaining how 
pain in the right shoulder arises through impulses transmitted 
through the supra-acromial branch of the fourth cervical nerve. 

The right phrenic besides innervating the diaphragm sends 
fibers to the liver and to the anterior parietal peritoneum as low 
as the umbilicus. Luschka thinks the peri-umbilical pain in peri- 
tonitis is due to excitation of these last-mentioned fibers. 

Another branch of the right phrenic, uniting with the phrenic 
ganglion and fibers of the sympathetic, helps to form the diaphrag- 
matic plexus, which also receives branches from the five lowest 
intercostal nerves. The left phrenic has no connection with the 
phrenic ganglion but sends a few twigs to the left semilunar and 
solar ganglia. Probably irritation of the right phrenic nerve is 
the explanation of the anomalous symptoms found in a woman, 
aged twenty-one years, who came to me complaining of severe 
pain in the right abdomen. From childhood she had been troubled 
with nausea and vomiting, without pain, coming on from a few 
minutes to an hour after meals. Sour eructations were occasionally 
present. Hunger distress at night or in the early morning was 
frequently noticed. In recent years and when seen she frequently 
suffered from a feeling as if the liver were a heavy weight pressing 
on her right side when she lay on that side and dragging on the 
right side when she lay on her left side. Three weeks before I saw 
her there was an attack of severe abdominal pain in the hepatic 
region accompanied by fever of 102°, slight jaundice, and clay 
stools. Three days before admission to hospital pain in the hepatic 
region returned, there was a slight chill and a temperature of 103°. 
There was a slight hacking cough without sputum. The pain was 
all over the hepatic area and extended to the angle of the right 
scapula. There was exquisite tenderness over the region of the 
gall-bladder and appendix. The right chest gave the ordinary 
signs of empyema. Thoracotomy was followed by complete disap- 
pearance (temporary at least) of all the abdominal symptoms. 

Every surgeon remembers how routine examination of the chest 
has saved him from operating for intestinal obstruction when pneu- 
monia was the cause of the menacing symptoms. 

The stimuli from the disease, in such cases, seem to affect the 
phrenic or lower intercostal nerves, giving rise to abdominal pain, 
rigidity, ete., to such a degree as to be most deceiving. The accom- 
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panying diagram shows roughly the connections of the solar, superior 
and inferior mesenteric and the spermatic plexuses. The apparent 
functions of the visceral nerves are (1) to transmit afferent stimuli 
to certain centers from which (2) efferent impulses. are sent to 
the viscera. The efferent impulses stimulate or inhibit peristalsis, 
secretion, etc., in the organs in response to the needs of the body 
as communicated by means of the afferent impulses. The nerve 
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Ph. N., phrenic nerve; P. G., phrenic ganglion; C., celiac or solar plexus; S. M. P., 
superior mesenteric plexus; 7. M. P., inferior mesenteric plexus; R. P., renal plexus; 
A. P., aortic plexus; Hy. P., hypogastric plexus; Sp. P., spermatic plexus; C., 1-2, 
cervical nerve roots; D., 1-2, dorsal nerve roots; S. N., sensory nerve; M. N., 
motor nerve; F., area of stimulation in cord. 


centers in question carry on these functions without the cognizance 
of the higher brain centers. 

If, however, owing to local conditions, e. g., inflammation or any 
irritation, there is suddenand great increase in the number of stimuli 
passing up from any viscus then the nerve center is incapable of 
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handling the increased volume of material, and there is radiation 
of the impulses in all directions. 

According to Mackenzie, who has written much on this subject, 
the radiating impulses stimulate or affect neighboring nerve centers 
or tracts. These nerve tracts may be the trunks of sensory nerves 
passing up the spinal cord from distant parts and the stimuli applied 
in their course pass up to their cerebral centers and are translated 
into terms of pain, but the pain is thought to come from the end 
of the nerve and not from the point in which the stimuli actually 
originated. ‘This is a referred pain. 

In the same way the radiating stimuli may affect a motor path— 
pass down to the muscles supplied by the path and cause contrac- 
tion or rigidity of these muscles. 

Let us take a concrete clinical example. In appendicitis an 
abnormal volume of stimuli passes from the appendix through the 
superior mesenteric to the preaortic plexuses, reaches the spinal 
cord and there radiates. If a sensory nerve or nerve cell is irritated 
by the radiating impulses pain is experienced and is located in the 
territory of distribution of that nerve; in the case of the appendix 
this is near McBurney’s point. 

Head expresses the same notion as follows: “When a painful 
stimulus is applied to a part of low sensibility in close central con- 
nection with a part of much greater sensibility, the pain produced 
is felt in the part of higher sensibility rather than in the part of 
lower sensibility to which the stimulus was actually applied.”’ In 
the same way “when from any cause one or other of the cutaneous 
senses is depressed in a given area stimulation in this region may 
give sensations which are referred to the symmetrical area on the 
other side of the body, or if this also is involved, it may be referred 
to the area next above or below in the spinal order.” (Howell.) To 
this peculiarity the name of allochiria has been applied. 

Stimuli from the appendix center constantly acting on the sensory 
nerve or its receptors, keep it in a constant state of irritation, so 
that if its distal terminals are stimulated, e. g., by palpation, etc., 
there is distinct tenderness experienced. Such irritability of nerve 
cells gives rise to the hyperalgesic zones of Head and McKenzie. 

Head and Rivers have shown that in the skin there are two sys- 
tems of sensory fibers, viz., the protopathic and epicritic. Proto- 
pathic sensibility responds to extremes of heat and cold, to pain, 
to pressure, etc. 

Another set of nerves (system of deep sensibility) conveys sen- 
sations of deep pressure and pain, localizes pressure, and tells of 
alterations in the position of joints, muscles and tendons. It may 
be described as a rough index of sensation. Epicritic sensibility 
is confined to the skin and responds to small differences in tem- 
perature, to light pressures, and gives tactile discrimination. 

The sensory nerves provide separate fibers for the reception of 
stimuli of pain, heat, cold, light pressures, etc. The cutaneous 
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senses are distributed in a punctiform manner. Thus in appen- 
dicitis ordinary palpation gives rise to pain through a rather wide- 
spread stimulation of the nerve endings in the deep structures and 
of both the protopathic and the epicritic systems in the skin. Light 
stimulation of the skin, as by brushing with cotton or by gentle 
pinching, causes pain through the epicritic system alone—the stimu- 
lus being too delicate to affect the protopathic nerves. Pricking 
the skin with a pin affects the ending of an individual nerve fiber 
and causes either a protopathic or an epicritic pain. It is perfectly 
conceivable that there may be excessive excitability to a light 
brushing with cotton or to palpation and diminished excitability 
to the definitely localized stimulus of a pinprick. Sherren has 
corroborated and extended the work of Head as it applies to appen- 
dicitis. He writes: “In appendicitis cutaneous hyperalgesia varies 
from a complete band extending on the right side from the middle 
line below the umbilicus in front to the lumbar spines behind, 
down to a small circular spot a little above the middle point 
between the umbilicus and the anterior superior spine. This band 
corresponds to the eleventh dorsal area of Head. Very often the 
tenderness extends somewhat into the tenth dorsal area also and 
occasionally, but not often, into the twelfth dorsal area, sending 
a tongue-shaped process over the gluteal region.”” The usual area 
of hyperalgesia is triangular in shape and situated in the right 
iliac region. Occasionally the hyperalgesia is bilateral, it is never 
on the left side alone, and it does not vary with the site of the 
appendix. 

Sherren, Moullin and others, particularly of the London Hospital 
School, consider disappearance of cutaneous hyperalgesia with 
persistence of the other symptoms of appendicitis to be significant 
of gangrene or perforation. Metzger found that hypoesthesia to 
a pinprick is rarely absent in the prececal region during appen- 
dicitis, and argued that the abdominal reflex being dependent on 
the perceptive sensibility of the pain nerves, any decrease in their 
sensitiveness must lead to diminution or loss of that reflex. Whether 
Metzger’s argument is correct or not there is no doubt as to the 
frequent presence of hypoesthesia to pinprick and the absence of 
the abdominal reflex. The presence of superficial hyperalgesia to 
gentle stroking is often a really valuable symptom in appendicitis. 

Just as radiating impulses can stimulate sensory nerves so also 
may they affect motor nerves, and we have rigidity of muscles in 
the abdominal walls. The stimulation of any individual bundle of 
nerve fibers as it leaves the cord to go to one of the flat abdominal 
muscles causes contraction of the individual muscle fibers supplied 
by it and not of the whole muscle. The muscular contraction which 
results from a visceral stimulus may remain for an indefinite period 
and cause a tumor-like swelling. In cases of appendicitis where 
the examiner believes that he can palpate the appendix it is usually 
such contracted muscular fibers which he feels, and as there is also 
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present hyperalgesia of the muscle, the patient complains of paii 
and thus tenderness of the vermiform appendix is erroneously 
believed to be present. 

Undoubtedly many of the so-called phantom tumors of the 
abdomen have an origin similar to the above 

Mackenzie and his disciples believe that the abdominal sym- 
pathetic nerve centers are incapable of the perception of pain and 
that all visceral pain is of the nature of a viscerosensory reflex as 
described in the preceding paragraphs. This doctrine is very satis- 
factory in explaining many otherwise obscure symptoms, but it 
seems to ignore many important facts. 

Mackenzie speaks of the pains due to increased peristalsis of 
the small intestine as being median and umbilical or epigastric; 
of the large intestine as being median but lower in site; of the 
stomach as being median and high in the epigastrium. The viscero- 
sensory theory is a soul-satisfying explanation of the late pains in 
visceral disease, ¢. g., at McBurney’s point in appendicitis, but it 
fails utterly to explain the early median pains common to appen- 
dicitis, intestinal colic, ete. What reasonable explanation can be 
given for the median site of these pains and for the undoubted fact 
that the pains due to cholecystitis, to gastric and duodenal lesions, 
and to appendicitis may each closely or exactly simulate one of 
the others? 

Several explanations may be given, each of which is open to 
criticism. Probably the truth may be found in some combination 
or modification of these explanations. 

While the stimuli from a normal vermiform appendix can pass 
through the solar plexus to their proper center in the spinal cord, 
the greatly increased stream of stimuli from an inflamed appendix 
fails to be accommodated by the normal passageway through the 
plexus, and thus being prevented from free passage gives rise to 
a general solar-plexus disturbance. The most common cause of a 
general solar-plexus disturbance is the presence of some irritating 
substance in the stomach and small intestine, and the customary 
motor response is an endeavor to get rid of the irritant by increased 
peristalsis. The increased peristalsis is accompanied by pyloric 
spasm, hence vomiting. The pain of increased peristalsis is median 
and high up. Opinions differ much as to the power of the receptors 
of the gastro-intestinal nerves to appreciate pain. It is undoubt- 
edly true that we can operate upon and can even maltreat exposed 
viscera without inflicting pain as long as we do not drag upon their 
mesenteries, but this does not prove that these receptors are incap- 
able of translating certain types of stimuli into terms of pain. 

Hertz believes that the abdominal viscera are exquisitely sensi- 
tive to deep pressure stimuli such as those produced by tension. 
Thus, slight distention of a gut leads to discomfort and marked 
stretching to severe pain. “The normal stimuli reactions in the 
intestine are those of contraction and relaxation; these two are 
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going on continuously. There is, as Meltzer has pointed out, a 
law of contrary innervation which permits of this wave of contrac- 
tion and relaxation, and any interference with this law, such as 
occurs in colic, in obstruction, etc., gives rise to paroxysmal and 
severe pain. In colic an abnormally strong peristaltic wave occurs 
in one part of the alimentary canal, the part immediately below 
which should normally relax, following the law of contrary inner- 
vation, is unable to do so, owing to organic disease, or to spasm; 
the intermediary segment is thus subjected to steadily increasing 
pressure, which soon produces pain, the distention being an adequate 
stimulus.” (Behan, Pain.) It is difficult to believe that these views 
of Hertz, Meltzer and others are not correct. As already noted 
the gastro-intestinal tract, the biliary apparatus, the pancreas, and 
the spleen are developmentally midline structures, their ultimate 
anatomical positions being merely due to the exigencies of storage 
space in the abdomen. The vascular and nerve supply of these 
structures must correspond with their developmental peculiarities 
and is essentially midline no matter how much the nerve fibers 
have been elongated to suit the acquired positions of the viscera. 
This being so it follows that pain such as may be produced by 
increased peristalsis must be primarily referred to the midline of 
the body. Of course after the stimuli have acted long enough or 
violently enough to produce centers of radiation, 7. ¢., to give rise 
to viscerosensory reflex phenomena, then the secondary or later 
pains may appear. One must not ignore the distribution of fibers 
of the right phrenic nerve to the anterior parietal peritoneum as 
low down as the umbilicus and their connection with the solar 
plexus through the phrenic ganglion, etc. A general disturbance of 
the solar plexus gives rise to certain symptoms common to many 
affections. A blow on the pit of the stomach may occasion nausea, 
vomiting, and colicky pains besides shock. Emotion, acting prob- 
ably through the vagi, may cause nausea, vomiting, and colic. 
Acute cholecystitis may begin with a sensation of hunger followed 
by epigastric pain, nausea, and vomiting. All these symptoms are 
merely evidences of a general solar-plexus disturbance. 

Confusion of symptoms may also arise by the intermediation of 
an axon reflex. ‘Every sympathetic ganglion is connected with 
the central nervous system, brain and cord, by efferent spinal 
fibers, preganglionic fibers, which terminate by arborization around 
the dendrites of the sympathetic cells. The efferent fibers arising 
from the latter may be designated postganglionic fibers.”” Langley 
and Anderson “give reasons to believe that any one preganglionic 
fiber may connect by collaterals with several sympathetic cells.” 
(Howell.) 

“The preganglionic fibers from which collaterals arise proceed 
past the sympathetic ganglion to arborize around nerve cells located 
peripherally, 7. ¢., in some viscus. When this viscus is inflamed, 
etc., an impulse travels (antidromically) up to the cell, thence to 
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another preganglionic fiber and therefore to ganglionic cells whose 
axons (postganglionic) are distributed to other viscera. By the 
disturbances which these impulses thus bring about (local spasms, 
vascular disturbances) afferent stimuli are set up which proceed 
to the nerve centers, but the viscus thus affected by the axon reflex 
may be far removed from that which is the seat of disease.” (J. J. 
MacLeod.) 

The complexity of the nerve connections of the viscera, the per- 
fection attained in the fulfilment of their vegetative or automatic 
functions, and the rarity of the higher centers being given cognizance 
of what is going on in the digestive tract, apart from a feeling of 
well being or satisfaction, excuse if they do not explain the confu- 
sion in the differential diagnosis of such distinct anatomic entities 
as appendicitis, pancreatitis, cholecystitis, gastric and duodenal ulcers. 

The referred pains of which we have been speaking may be closely 
simulated by other very important pains. Inflammation extending 
from the organ primarily involved may of course come into a region 
supplied by spinal nerves and thus pain result, such as the lumbar 
pain experienced in cases of retrocecal appendicitis, or the inflam- 
mation may spread to another organ adherent to that primarily 
involved, and thus a secondary referred pain may be noted. An 
example of this latter condition is where an inflamed appendix 
becomes adherent to the prostate and gives rise to pain at the point 
of the penis. In appendicitis pain may be experienced on the left 
side of the abdomen through direct extension of peritonitis or 
possibly, in the absence of such extension, by allochiria, because, 
according to Head and Howell, “when from any cause one or other 
of the cutaneous senses is depressed in a given area stimulation in 
this region may give sensations which are referred to a symmetrical 
area on the opposite side of the body.” 

The nerve supply of the renal pelvis and ureter comes through 
the inferior mesenteric, spermatic, and hypogastric plexuses, and, 
according to Head, their central connections are through the tenth, 
eleventh, and twelfth dorsal and first lumbar nerves. 

Unlike the gastro-intestinal canal the kidneys and ureters are 
paired organs—they are not of midline origin. Pain in the renal 
pelvis and ureter seems to be excited principally by vigorous con- 
tractions of their unstriped muscular fibers; is of the viscero- 
sensory reflex type, and is referred to the area of distribution of 
the eleventh dorsal to the first or second lumbar. ‘Thus the pain 
in renal colic begins in the back above the crest of the ilium, passes 
around in front, and slants down to the testicle. The peculiar course 
of the pain does not give much information regarding the site of the 
stone. A stone situated low down in the ureter may cause contrac- 
tions of the ureteral musculature beginning at the renal pelvis and 
passing downward—these give rise to the classical pain as described 
above. In a man of thirty-four years who suffered many attacks of 
severe pain situated at or below McBurney’s point with localized 
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tenderness, rigidity, and fulness, but without any pain in the epigas- 
trium or umbilicus and without any true nausea, there was pain 
in the right testicle, but there was no fever. Urinary examination 
showing blood shadows, a Roentgen-ray examination was made 
which showed a calculus in the pelvis of the kidney well above any 
point where pain or tenderness had been experienced. In this case 
no wave of peristalsis was likely to pass down the ureter. Pressure 
and percussion over the kidney elicited no symptoms, but pressure 
over the sensitized abdominal wall near McBurney’s point did 
evoke pain distant from the focus of irritation in the renal pelvis. 
Mackenzie considers that when attacks of renal colic always begin 
with pain at one definite spot, no matter how that pain may eT 
it is very strong evidence that the calculus is re maining fixed i 
one position. Should the calculus move downward it is sidhatide 
that the impulses passing up through the sympathetic will reach 
lower cord segments, and radiating there will affect nerves with 
different peripheral distribution. 

In some cases of renal colic symptoms of intestinal obstruction 
may lead to error in diagnosis. These symptoms may perhaps be 
explained by a consideration of the nerve supply of the anal region. 
‘The sympathetic supply to the rectum comes from the inferior mesen- 
teric and the upper and lower divisions of the hypogastric plexuses, 
while the cerebrospinal supply comes through the second, third, 
and fourth sacral nerves. “It has been shown by experiments on 
animals that the cerebrospinal nerves (from the second, third, and 
fourth sacral) convey motor impulses to the longitudinal fibers 
but inhibitory impulses to the circular muscular fibers. In like 
manner the branches from the sympathetic convey motor fibers 
(derived from some of the lumbar rami communicantes) to the cir- 
cular muscle, and inhibitory to the longitudinal muscle of the 
rectum. The reflex centre which governs the action of the sphinc- 
ters and the muscular fibers of the rectum (“defecation centre’) 
is situated in the lumbar region of the cord.”” (Cunningham.) 

From this it appears possible that impulses passing up from the 
ureter to the aortic plexuses may produce a disturbance there, 
sufficient to cause the transmission of motor impulses through the 
hypogastric plexus to the rectal sphincters and thus set up a tonic 
contraction. Such tonic contraction is present in the cases where 
renal colic is mistaken for obstruction. 

The urinary bladder is developmentally a midline organ and 
the pains which result from its irritation are also midline. The 
nerve supply is from the sympathetic and comes from the upper 
lumbar region and from the sacral autonomic (second and third 
sacral). Thus sensory symptoms appear in two regions, viz., in 
the area of distribution (1) of the upper lumbar nerves, 7¢. ¢., in 
the hy pogs istrium and (2) of some of the sacral nerves, 7. e., in 
the perineum and penis. As the nerve supply of the bladder and 
of the rectum is in some respects similar it is no wonder that a 
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patient sometimes is in doubt as to whether certain pelvic sensations 
are a call for urination or defecation, or for both. 

The nerve supply of the prostate and seminal vesicles is derived 
from the hypogastric plexus. When these organs are the seat of 
inflammation, especially of a chronic variety, there may be few if 
any symptoms drawing attention to them. The impulses passing 
up through the hypogastric plexus may radiate to such an extent 
that much confusion may result. Hugh Young! writes: “The 
nervous symptoms are often so remote and disconnected that the 
prostate is not suspected. I have seen many cases of lumbago, 
sciatica, vague pains in the back, hips, thighs, perineum, groin, 
and often as far as the soles of the feet, caused by chronic inflam- 
mations of the prostate and seminal vesicles which by involving 
nerve terminals cause stimuli to be sent to the spinal cord and 
there transmitted to other visceral and superficial regions according 
to the dicta laid down by Head in his explanation of the etiology 
of referred pains. I hope that I may be pardoned for digressing 
somewhat to call attention thus to the great importance of examining 
the prostate in many painful conditions anywhere between the 
diaphragm and toes when there are no localizing symptoms to 
direct attention to the prostate itself. In such cases it is often 
the site of an extensive chronic inflammatory process which is the 
cause of the whole trouble. 1 know of ten cases in which there 
was operation for renal calculus, the symptoms of which were typi- 
cal; severe intermittent colicky pain radiating to the groin and 
associated with symptoms of hematuria and entirely due to a 
chronic inflammatory process in the prostate and seminal vesicles 
with reflex referred pains to the kidney region, the blood coming 
from a congested and inflamed posterior urethra.’”” When one 
makes a rectal examination in a patient suffering from a number of 
rather obscure pains and finds exquisite tenderness of the prostate 
and vesicles, and especially if pressure on the vesicles causes a flow 
of pus into the urethra, one is very strongly inclined to believe 
that he has discovered the fons et origo mali. It is necessary to 
remember, however, that in the case of prostatitis and vesiculitis 
the more or less distant pains may be due to the action of toxins 
and not to radiation of impulses through the sympathetic. 

The object of this paper has been to endeavor to systematize 
some of our common knowledge and some of our common theories 
regarding the incidence and distribution of pain produced by disease 
affecting the abdominal organs supplied by the sympathetic nervous 
system. In his own work the author has found this rather crude 
systematization useful and hopes that it may also be of service 
to others. 


1 Jour. Am. Med. Assn., September 13, 1913. 
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ENDOTHELIAL PHAGOCYTES IN PLEURAL EXUDATE DUE TO 
THE BACILLUS TYPHOSUS. 


By O. H. Perry Pepper, M.D. 


ASSOCIATE IN MEDICINE AND RESEARCH MEDICINE, UNIVERSITY OF PENNSYLVANIA. 
(From the William Pepper Laboratory of Clinical Medicine.) 


THE important part played by phagocytic endothelial cells in 
the pathology of typhoid fever has been recognized since Mallory, 
in 1898, after a careful histological study of a large mass of material, 
‘ame to the conclusion? that “the typhoid bacillus produces a mild 
type of inflammatory reaction consisting almost entirely of endo- 
thelial leukocytes which accumulate in large numbers where the 
typhoid toxin is strongest and thus form the lesions characteristic 
of typhoid fever. ‘These endothelial leukocytes are strongly phago- 
cytic for other cells, incorporating and digesting large numbers of 
them. In the intestinal lesions they take up chiefly lymphocytes, in 
the spleen, red blood-corpuscles, and in the blood-vessels, especially 
of the portal circulation, polymorphonuclear leukocytes and red 
blood-corpuscles.”” These endothelial phagocytes were demonstrable 
not only in the lymph nodules of the Peyer’s patches and of the 
spleen, but also in the mesenteric lymph nodes, the liver, bone- 
marrow, clotted blood in the heart and in the alveolar exudate of 
pheumonia complicating typhoid fever. Mallory, moreover, 
quotes Eichhorst as having seen similar cells in the blood drawn 
from the tip of the finger of a typhoid patient during the second 
week of the disease. In all the localities mentioned the phagocytic 
cells have the same size and appearance while the engulfed cells 
vary in type according to the locality. The endothelial phagocytes 
are uniformly large, with more or less round, lightly staining, eccen- 
trically placed nuclei, and a protoplasm which stains with varying 
intensity. The formation of phagocytic cells by proliferation from 
endothelial cells was not claimed by Mallory to be peculiar to 
typhoid except in regard to location, extent, and degree. He 
believes that their formation in large numbers may be the result 
of any mild toxin which acts diffusely and causes proliferation and 
not necrosis. Under these conditions it is clear that there is a close 
relationship histologically between tuberculosis and the typhoid 
process, and this becomes of considerable diagnostic interest when 
the reactions to infection of a serous surface, such as the pleura, 
are studied. 

The pleura is covered throughout by a single layer of endothelial 
cells, and these cells appear in small numbers and are readily 


1 Jour. Exp. Med., 1898, iii, 611. 
2 Mallory, F. B., Principles of Pathological Histology, 1914, p. 165. 
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recognized in stained preparations of the sediment from almost 
all collections of fluid in the pleural cavity. By some they are 
referred to as endothelial cells and by others as large mononuclears, 
and it is claimed that similar forms may arise from connective-tissue 
cells, from the perivascular lymph spaces, or from the blood stream. 
They resemble very closely the endothelial phagocytes which pro- 
liferate in various localities in typhoid fever. 

In mechanical effusions the endothelial cells are seldom numerous, 
but often occur in groups of two or more. Such groups are spoken 
of by the French writers as “placards” or placques, and have long 
been considered as indicating a mechanical or non-inflammatory 
effusion. Widal, Ravaut, and Dopter,’ in 1902, emphasized the 
fact that in a mechanical effusion the endothelial cells are desquam- 
ated in groups and remain joined together and typical in appear- 
ance, while in an infectious pleurisy with effusion the endothelial 
cells may at first be joined in placques, but they soon separate 
and then become markedly altered in appearance. Thus they 
become swollen and stain poorly, vacuoles appear in the protoplasm, 
and the cell outline becomes indistinct. Also, it is only after the 
cell masses separate into single cells that they may exhibit phago- 
cytic properties. This, however, is unusual in mechanical effusions. 
In all pleural effusions due to organisms other than the typhoid or 
tubercle bacillus the endothelial cells play but a small part and are 
usually lost sight of in the great polymorphonuclear reaction. 

When the tubercle bacillus is the etiological factor the pleural 
effusion might be expected to show in stained preparations at least 
a moderate number of endothelial cells and lymphocytes. Some 
observers, however, claim that while numerous endothelial cells 
may be present early in a tuberculous effusion, yet once the pleura 
becomes covered by a fibrinous membrane this variety of cell will 
cease to be found, and lymphocytes will become the sole or at least 
the predominating form. As a result of this the finding of endo- 
thelial cells in an effusion of some duration has been considered as 
a strong argument against the effusion being of tuberculous origin, 
and Naunyn goes so far as to state that the presence of endothelial 
cells excludes tuberculosis. On the other hand, Koster‘ found endo- 
thelial cells in the effusion of almost 50 per cent. of the known cases 
of tuberculosis he investigated, and other observers corroborate 
this. In no case, however, has the endothelial cell been described 
as the predominating form, nor is phagocytosis mentioned. 

Typhoid pleurisy is not common (an incidence of about 1 to 2 
per cent., in large series of reported cases), and there are but a 
few records of the cytology of effusion due to this infection. The 
cases reported indicate considerable variation in the cell picture. 


3’ Compt. rend. d. 1. Soc. de biol., 1902, liv, 1005. 
4 Nord. Med. Ark., 1905, xxxviii, H. 3, p. 1. 
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Widal and Ravaut,> to whom we owe the first systematic study of 
cytodiagnosis in puncture fluids, state that typhoid pleurisies are 
often hemorrhagic and contain a relative abundance of large mono- 
nuclear cells. Vincent® in each of two cases of pleurisy in typhoid 
fever, found that the effusion, although purulent, contained a con- 
siderable number of endothelial cells. He makes no mention of 
phagocytosis nor did cultures show the Bacillus typhosus; on the 
other hand, one effusion produced tuberculosis when injected 
into a guinea-pig. Widal and Lemierre’ report a case in which endo- 
thelial cells predominated in the effusion. Some of these cells were 
vacuolated and of very large size, but no mention is made of phago- 
cytosis. In this case the effusion yielded the typhoid bacillus on 
culture and also a positive agglutination test for the typhoid 
bacillus. The pleural effusion observed by Levi' in the course of 
typhoid fever, was sterile, but contained numerous polymorpho- 
nuclear cells and a moderate number of large mononuclears. Phago- 
cytosis is not mentioned. Earl* states that the typhoid bacillus 
calls forth a polymorphonuclear excess of from 50 to SO per cent. 
of the cells of an effusion. 

The variations in these findings are probably to be explained 
by the fact that, clinically, typhoid pleurisy appears in two more or 
less distinct forms, and also that the effusions studied were obtained 
at different stages of the process. Pleurisy may complicate the 
onset of typhoid fever, and this is the form which has led to the 
use of the term pleurotyphoid by the French. The pleuritic symp- 
toms may be marked but little or no effusion develops, and the 
whole process usually disappears after a few days. On the other 
hand, pleurisy may develop late in the disease at the time when 
purulent complications commonly occur. This form goes rapidly 
on to empyema, and is comparable in every way to the other 
purulent complications of the disease. The cells in such purulent 
collections are almost wholly polymorphonuclears, and a pyogenic 
coccus is sometimes obtained upon culture either alone or with the 
Bacillus typhosus. It is impossible to say whether in these purulent 
effusions the polymorphonuclear reaction is to be attributed to a 
greater intensity or concentration of the typhoid toxin or to a super- 
added pyogenic infection. 

In the transitory pleurisies occurring early in the course of 
typhoid fever the typhoid toxin is apparently not present in any 
great concentration, and one would expect in view of Mallory’s 
work to find that the cells of the effusion were mostly of endothelial 
origin. Further, it might be expected that these endothelial cells 
would show active phagocytosis of other cells in the pleural effusion 


5’ Compt. rend. d. |. Soc. de biol., 1900, lii, 648. 

6 Semaine méd., 1903, s. 370 

7 Thid., 1913, s. 385. 8 Thid., 1903, s. 370. 
® Dublin Jour. Med. Sci., 1903, exvi, 409. 


666 PEPPER: ENDOTHELIAL PHAGOCYTES IN PLEURAL EXUDATE 


just as do the endothelial leukocytes arising in other parts of the 
body in response to the typhoid infection. A careful search of 
the literature, however, does not reveal any record of such a finding, 
and the present example of endothelial phagocytosis in pleural 
exudate due to the Bacillus typhosus is therefore reported. 
CasE.—The patient, an adult male, with no previous medical 
history, entered the hospital of the University of Pennsylvania, 
stating that he had been ill with fever and chills for three weeks. 
He complained of no localizing symptoms, but upon questioning 
admitted the presence of a slight pain in the chest for a day or two. 


Endothelial phagocytes from pleural effusion due to Bacillus typhosus. 


The temperature and pulse were elevated. Physical examination 
revealed nothing abnormal other than the signs of a small effusion 
at the base of the right lung. Upon aspiration a few cubic centi- 
meters of hemorrhagic serous fluid were withdrawn, and from the 
cytology of this a diagnosis of pleurisy due to the typhoid bacillus 
was ventured. This diagnosis was promptly verified by finding 
that both the blood serum and the effusion gave a positive 
agglutination test with typhoid bacilli and later by obtaining the 
Bacillus typhosus in pure culture from both the blood and the 
effusion. The titre of agglutination was 1 to 1000 in the blood, and 
1 to 800 in the effusion. A second aspiration several days later gave 
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similar fluid, but all signs of effusion then disappeared and no fluid 
was obtained on a third thoracentesis. The patient ran a typical 
typhoid course, without complications, to complete recovery, and 
at no time could any evidence of pulmonary disease be found either 
by physical examination or by stereoscopic roentgenographs. 

The fluid obtained by aspiration was distinctly hemorrhagic 
but did not clot upon standing. Spreads made from the sediment 
and stained with Wright’s stain showed the unusual cytology which 
is well illustrated in the accompanying drawing of selected cells. 
Excluding erythrocytes, about 60 per cent. of the cells of the effusion 
were large mononuclear cells with more or less round nuclei which 
were usually placed eccentrically and did not stain as deeply as did 
the nucleus of the small lymphocyte. The protoplasm of these large 
mononuclear cells varied in appearance; sometimes it was stained 
uniformly and deeply, while in other instances it was vacuolated 
and stained palely. In every respect these cells resembled the 
endothelial leukocytes or macrophages described by Mallory. A 
moderate number showed phagocytosis and had engulfed one or 
more erythrocytes. Several had engulfed lymphocytes and one 
instance of phagocytosis of a polymorphonuclear cell was observed. 
Some of the cells ingested showed evidence of digestion, while others 
appeared unaltered. Occasionally the endothelial cells were grouped 
together in plaques and these cells never showed phagocytosis. 
Through many gradations these endothelial cells merged into the 
typical mononuclear of the circulating blood and it was impossible 
to draw any distinguishing line. The effusion contained these cells 
in great excess of the white-blood cell count of the circulating blood 
and a careful search of stained preparations of the latter failed to 
reveal any large endothelial cells or any phagocytosis by the usual 
mononuclears. 

This observation of the endothelial character of the reaction 
of the pleura to the typhoid bacillus and of the phagocytic power of 
such cells in a pleural effusion is of interest not merely from its 
correlation of typhoid pleurisy to the general pathology of typhoid 
fever, as described by Mallory, but also from its possible diagnostic 
significance. In the case here reported the diagnosis was ventured 
with hesitation, but it would be warranted with greater confidence 
in the future upon finding a similar cytology. Pleurisy with effu- 
sion early in the course of typhoid fever is uncommon, but in any 
suspicious case an effusion should certainly have its cytology 
determined, if by this simple step a diagnosis may even occasionally 
be reached. 

Conciusion. Pleurisy with effusion due to the Bacillus typhosus 
may occur early in the course of typhoid fever. The effusion is 
apt to be hemorrhagic and to contain a large number of endothelial! 
leukocytes similar to those found elsewhere in the lesions of typhoid 
fever. These endothelial macrophages show phagocytosis of other 
cells, especially the erythrocytes of the effusion. 
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THE PROPHYLACTIC USE OF TETANUS ANTITOXIN.' 


By H. E. Rosertson, A.B., M.D., 


PROFESSOR OF PATHOLOGY, UNIVERSITY OF MINNESOTA. 


(From the Pathological Institute, University of Freiburg, i. Br., Prof. L. Aschoff, 
Director.) 


In 1890 Behring and Kitasato published in the Deutsche medi- 
zinische Wochenschrift an article entitled “Ueber das Zustande- 
Kommen der Diphtheria-Immunitaét und der Tetanus-[mmunitit 
bei Thieren.”’ In this paper for the first time are laid down the 
principles which underlie the elaboration and properties of tetanus 
antitoxin. The authors showed that when rabbits or mice had 
been appropriately treated with tetanus toxin of reduced virulence 
they were not only able to withstand inoculation by fully virulent 
tetanus bacilli, but were also protected against the injection of 
twenty times the minimal lethal dose of tetanus toxin. In short, 
these animals had been vaccinated by means of tetanus toxin and 
had thereby acquired an active immunity. This immunity was 
found to rest largely in the blood serum, which when separated 
from the blood of these animals and injected into other animals 
was able to afford protection against subsequent injections of 
otherwise fatal doses of tetanus toxin or the inoculation of virulent 
tetanus cultures. One produced in these latter animals, by the 
injection of this antitoxic serum, a passive or so-called prophy- 
lactic immunity against tetanus. The evidence that this serum 
also possesses certain curative possibilities, and can be used as a 
therapeutic remedy, with more or less success against outbroken 
tetanus in man and animals, will be discussed in a future paper. 
At present our attention must be confined not to the cure but 
to the prevention of tetanus, not to the therapeutic but to the 
prophylactic properties of tetanus antitoxin. 

On the laboratory side the facts in regard to the protective 
properties of tetanus antitoxin established by Kitasato and Behring 
were rapidly confirmed and amplified by other workers, among 
these Tizzoni, Roux and Vaillard, Donitz and Tavel. Thus, Roux 
and Vaillard stated in 1893 that antitetanic serum injected, even 
in extremely small doses, before the tetanus toxin would surely 
prevent tetanus, and Tavel, in 1895, designated the prophylactic 
inoculation of the serum as “absolutely certain.” In fact, so 
positive and sure did this protective action of antitoxin appear 
that for nearly a decade clinical and laboratory efforts were almost 
entirely directed toward establishing the value of tetanus antitoxin 
as a curative agent and little or no attention was devoted to its 
acknowledged prophylactic value. 
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Nocard was the first to emphasize by practical application the 
usefulness of the serum as a protection against tetanus. The 
frequency of this disease following operations on horses led him 
early to test the effect of systematic prophylactic inoculation in 
all injured or operated animals, and in 1897 he reported some of 
his results to the French Académie de Médecine. Of 3500 horses 
inoculated in the preceding twenty-two months the results were 
known in 2727. Not one of these 2727 horses developed tetanus 
in spite of the fact that they came from a quarter of Paris where 
this disease was very prevalent and where in the same length of 
time 259 cases of tetanus occurred among non-inoculated animals. 
Of the 2727 horses, 2300 were inoculated immediately following 
the operation (in most cases castration). Similar results have been 
reported by other veterinary surgeons, for example, Bigot, Sundt, 
Rickmann, and Mullotte. 

Nandrin, in whose practice, during a course of five years, 8 colts 
had died of tetanus infection of navel, operation wounds, etc., 
in the succeeding six years had used preventive injections of anti- 
toxin with entire success. Pecus, after only a single protective 
inoculation in 1500 horses among which 500 had been wounded 
by stepping on nails, had not seen a single case of tetanus. The 
Héchst Farbwerke relate that in the bacteriological division, in 
which yearly about 300 horses and mules are used to produce 
serums, since the establishment of systematic and regular prophy- 
lactic injections of antitetanic serum, not one case of spontaneous 
tetanus has been observed. In the United States, McFarland 
(1903) reported that in a stable of 800 horses the mortality from 
tetanus became so high that strenuous sanitary measures were 
demanded. Accordingly the stalls and horses were thoroughly 
cleansed and disinfected, but without success. The decision to 
move into entirely new quarters was made when the use of tetanus 
antitoxin was suggested. The results were most gratifying. The 
prophylactic injections were first used systematically in 1899, 
and since that time the yearly mortality from tetanus had remained 
below 1 per cent. Munich, having successfully protected 48 injured 
and operated animals, three years later added 150 cases with only 
one failure. Vaillard, in a report of statistics collected from ten 
veterinary surgeons, stated that among 13,124 animals which had 
been injected with antitetanic serum, after either a surgical operation 
or an injury, not one had developed tetanus. These results led 
him to recommend strongly that this method should receive more 
consideration in human medicine. 

Before this time, however, the value of prophylaxis against 
tetanus in human beings was being recognized. As early as 1899 
v. Rosthorn reported that in his obstetric service in Prag he was 
disturbed by an epidemic of tetanus. Almost every woman who 
was delivered became infected and died. No source could be found, 


670 ROBERTSON: PROPHYLACTIC USE OF TETANUS ANTITOXIN 

and in spite of “most thorough disinfection,’ with closure of the 
clinic at two different periods, no relief was obtained until antitoxin 
injections were systematically used. “We possess in tetanus 
antitoxin an agent that not only is able to permit a favorable prog- 
nosis in the ordinary uncomplicated case of traumatic tetanus, 
but also can prevent the further spread of an epidemic of puerperal 
tetanus, which disease may occur even after the most careful 
asepsis.”’ (v. Rosthorn.) 

The following year (1900) v. Leyden and Blumenthal, impressed 
by Nocard’s results as well as those of their own experiments, 
wrote: “The employment of prophylactic antitetanic serum is to 
be recommended for all suspicious cases of abortion or of injuries, 
especially those in which dirt has entered.”’ 

Herhold, in 1901, described four cases of tetanus which occurred 
within a period of eight weeks in a field hospital in China. After 
systematic antitoxin injections in all cases with unclean wounds 
no further tetanus appeared. Schwartz in the same year declared 
that his hospital in Cochin, China, had become a regular ‘“ breeding- 
place” for tetanus until antitoxin finally ended the epidemic 

At the Fifteenth French Congress of Surgery, in 1902, there were 
especially favorable results reported from the systematic prophy- 
lactic treatment of all suspicious wounds. Championniére, when 
a case of puerperal tetanus on his service had been shortly followed 
by two other cases which developed in spite of every precaution, 
on the advice of Roux administered prophylactic antitoxin to all 
subsequent confinement cases, and for the past four years had en- 
countered no further trouble from tetanus. Raboul, Bazy, Guinard, 
and Schwartz declared that for years routine prophylactic injections 
of serum in all cases with unclean wounds had been a rule on their 
services, and in no case so treated had tetanus developed. The 
first three surgeons each observed a case of tetanus in which the 
prophylactic injection had been accidentally omitted. Vallas went 
so far as to insist that for a physician not to give prophylactic 
antitoxin to all cases with dirty wounds was a failure in correct 
treatment. He believed the universal practice of this method would 
cause tetanus to disappear. 

In this year also Barthélemy, from the results of experiments 
on animals, strongly recommended the intravenous administration 
of antitoxin for prophylactic purposes, and predicted that by 
this method many lives might be saved even when the antitoxin 
was administered late in the incubation period. 

Calmette, in 1903, proposed a new method of using antitoxin 
on wounds, namely, as a dry powder. In experiments on tetanus- 
infected wounds in guinea-pigs he was able to prevent death by 
using antitoxin in this manner as late as seven hours after infection. 
As a result of these experiments and his experiences on the west 
coast of Africa, where wounds were generally unclean and tetanus 
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extremely prevalent, he advised in all cases of injuries prophylactic 
inoculation either by subcutaneous injection of 10 c.c. fluid serum 
or by the application of dry antitoxin on the wound. He especially 
recommended the sprinkling of powdered antitoxin on the umbilical 
cord stumps of infants for combating tetanus neonatorum. That 
in such cases the method has real value was shown by Letulle, 
who used it extensively in Indo-China, where one-fifth of the 
newborn babies died of tetanus. After the systematic use of the 
antitoxin powder tetanus neonatorum practically disappeared. 
Norris in this same year, from a study of 57 cases, concluded that 
all those with wounds in which there might be a possibility of 
tetanus infection should receive prophylactic injections of anti- 
toxin. 

In 1905 Suter gave a very thorough review of this subject with 
statistics from Julliard’s surgical clinic in the Geneva Hospital, 
where, since 1896, more than 700 patients with fresh wounds 
had received prophylactic injections of tetanus antitoxin (10 c.c.). 
Two patients in whom the treatment was accidentally omitted 
developed tetanus and died, while only one of the 700 treated cases 
showed any symptoms of the disease and no bad results followed 
in consequence of the serum injections, except for a light urticarial 
eruption in two cases. 

At the Thirty-fifth Congress of the German Surgical Association, 
held in Berlin in 1906, the subject of tetanus prophylaxis was 
vigorously discussed. The opinions there expressed were decidedly 
varying; for example, Zoege v. Manteuffel, Wreden, Korte, and 
others opposed as useless the administration of tetanus antitoxic 
serum, while Freiderick, Hecker, Kocher, Pochhammer, and 
Uhlenhuth expressed their confidence in the method. Kocher 
declared: “I should strongly resent it and call him to account if 
a doctor, in treating a relative of mine who had received a wound 
which was infected with street dirt, did not administer a prophy- 
lactic injection of tetanus antitoxin.” Uhlenhuth, after reporting 
on the freauence of the tetanus spores in the clothing of soldiers, 
added that all soldiers of the II Army Corps whose wounds were 
complicated by earth, filth, or pieces of clothing were ordered to 
receive an immunizing dose of antitetanic serum. 

Lotheissen, in this same year, after a thorough study of the 
subject, concluded that tetanus antitoxin was of far greater value 
as a prophylactic than as a cure. He described the case of a sixty- 
year-old tanner who after a severe injury of the right forearm 
showed suppuration of the wound. In the secretions of this wound 
were found, by bacteriological examination, tetanus bacilli, and, 
accordingly, on the seventh day after injury he was given 100 units 
of tetanus antitoxin. No symptoms of tetanus developed at any 
time. Similar findings have been reported by Kolb and Lauben- 
heimer. However, such facts cannot be regarded as sure proofs 
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for the efficacy of antitoxin, as, among others, Bain has demon- 
strated the presence of tetanus bacilli in wounds where the disease 
did not develop and no antitoxin was given. 

After tabulating the unfavorable results seen up to 1906 in 
the preventive treatment of tetanus, Bir stated that the most 
careful antiseptic treatment of complicated fractures into which 
dirt had entered was not able to render harmless the bacteria 
which might be buried in the wound, especially in those injuries 
produced by fragments of exploding shells where, because of the 
infected pieces burying themselves in the body, the danger of 
tetanus was more pronounced. He concluded from the reports of 
Herhold and Hohlbeck that, in the Russian-Japanese war, serum 
prophylaxis had been used with success. 

A second article from Suter, in 1907, extensively considered 
all the phases of tetanus prevention. He stated that diligent 
search of the literature had failed to show a case where antitoxin 
had done harm, and disagreed with von Manteuffel, who thought 
that prophylaxis was impracticable in war. Suter admitted, 
however, that antitoxin in its present form might be difficult 
to use on the front—nevertheless, if given early enough, many 
deaths from tetanus might be prevented, a view shared by Man- 
ninger, who declared: “Preventive inoculation is, up to the present 
time, the best means of lowering the mortality of tetanus.”’ 

In the following year Le Deutu appeared as a strong partisan 
of prophylaxis, advising large and repeated doses of serum. He 
thought that every one of the 1200 deaths from tetanus occurring 
in the Franco-Prussian war of 1870 could have been prevented by 
antitoxin. Lucas-Championniére and also Vaillard defended the 
efficacy of preventive inoculation in spite of the increasing reports 
of failures following its use, especially in France. 

Grazer, in 1910, recommended treating all wounds suspected of 
tetanus infection with the prophylactic injection of 20 to 100 units 
of antitoxin, and in the following year Remertz gave his opinion 
that this treatment would reduce the death rate of tetanus one- 
half, and that it should always be employed in wounds of both 
men and horses when such wounds were received in regions where 
tetanus was known to be prevalent. In this year also Biron and 
Pied confessed that, doubting its efficacy, they had not used prophy- 
lactic antitoxin from 1895 to 1902, and during that period had met 
with 11 cases of tetanus. From 1905 to 1910 the serum was used 
as routine treatment and no tetanus had appeared. ‘Tizzoni, in 
1912, introduced the theory that the blood of normal individuals 
to a certain extent would neutralize tetanus toxin, but with the 
help of antitoxin an enormous temporary increase in immunity 
could be obtained. For this reason he emphasized the value of 
prophylaxis, and recommended its use in surgical operations and 
after all shot wounds. 
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One of the most impressive series of facts in relation to the 
prevention of tetanus is associated with the annual Fourth of July 
celebration in the United States. For many years this holiday had 
been accompanied by an increasing number of both minor and 
major injuries, caused by blank cartridges, cannon crackers, toy 
pistols, ete. A considerable proportion of these injuries, nearly 
10 per cent., were followed by tetanus, usually of a very virulent 
type. Thus in 1900, 500 deaths were said to have been due to 
tetanus, directly caused by wounds received during this celebration. 
Hence the Journal of the American Medical Association began in 
1903 the collection of careful statistics and also at the same time 
conducted an extensive campaign both to discourage the use of toy 
pistols and similar injury producers and to encourage the treatment 
with tetanus antitoxin of all injured persons. The results of this 
campaign may be seen from the accompanying table, which shows 
that in 1904 the effect became first apparent, at which time a sudden 
drop occurred from 415 cases of tetanus (or 9.35 per cent.) of all 
injured persons in 1903 to 111 (or 2.52 per cent.) in the following 
year. 

TABLE I: 


Yes Total Tetanus Per cent. of Deaths from Tetanus 
injured cases. tetanus cases. tetanus. 
per cent 
1903 4449 415 9.35 406 97.8 
1904 4169 111 2.52 87 78.4 
1905 5176 104 2.01 87 84.0 
1906 5466 89 1.45 75 84.0 
1907 4413 73 1.65 62 84.0 
1908 5623 76 1.35 55 72.4 
1909 5307 150 2.82 125 83.2 
1910 2923 72 2.46 67 93.0 
1911 1603 18 1.12 10 55.5 
1912 988 7 0.71 6 86.0 
1913 1163 4 0.35 3 75.0 
1914 1506 3 0.2 3 100.0 


In respect to the use of antitoxin the Journal of that year (1904) 
gave the following comment: “The prophylactic treatment of 
all blank cartridge, giant cracker, and other similar wounds of the 
Fourth of July has been demonstrated to be positively successful 
many times before, but probably never on so large a scale as this 
year—having been employed in more cases than ever before. We 
have now records of upward of one thousand administrations of 
antitoxin in this way without a single untoward result of any 
importance and without a single case of tetanus developing. What 
motive can there be, therefore, in treating a Fourth of July injury 
without the prophylactic injection?” Individual reports have only 
added to the impressiveness of these statements. [For example, 
in St. Louis, in 1903, according to Scherck, 56 cases of Fourth of 
July injuries occurred, from which 16 fatal cases of tetanus developed. 

1 Fourth of July injuries and tetanus, from statistics collected by Jour. Amer. Med. 
Assn. 
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In the three years following, 36, 84, and 170 such wounds, under 
prophylactic treatment, showed no case of tetanus. In the Harlem 
Hospital 100 cases of gunshot wounds were treated with antitoxin 
and no tetanus appeared. Luckett injected 60 of these injuries, 
each with 10 ¢.c. antitoxin, with the same success. However, one 
other case of his, a woman, who was treated with dry powdered 
antitoxin because she objected to the subcutaneous injection, 
later succumbed to a fatal attack of tetanus. 

Nevertheless the judgment of the clinical world is not so 
unanimous as the foregoing might lead one to believe. In both 
France and Germany there is a consistent minority of physicians 
who point to the fact that ever since tetanus antitoxin has been 
used prophylactically there have appeared occasional cases of 
tetanus which have developed in spite of the treatment, 7. ¢., in a 
small but definite percentage of all cases so treated, the method 
had failed to give adequate protection. These failures have been 
especially numerous in Germany in the present war, and have led 
to a feeling of pessimistic skepticism in the minds of many doctors 
toward the use of tetanus antitoxin for any purpose whatsoever. 

Accordingly it is proposed here to classify and analyze in two 
groups (1) the theoretical considerations and (2) the actual facts 
that underlie these cases, with the purpose of determining, if 
possible, the reasons for the failures and of establishing more firmly 
the principles which should govern the prophylactic adminis- 
tration of tetanus antitoxin. In group 1, as one of the most impor- 
tant of the theoretical considerations, may be mentioned the 
abnormal reactions exhibited by some individuals (1) toward certain 
diseases and (2) toward foreign serums. In the first class one 
finds those variations from the normal average which are well 
recognized in both men and animals. These individuals show 
sich an extreme sensitiveness to certain toxins that the general 
rules for prevention and cure may prove entirely inadequate. So 
in tetanus the conditions for the growth of the bacillus may be so 
favorable, the absorption of the toxin so rapid and complete, and 
the sensitiveness of the vital centres to this toxin so exaggerated, 
that extraordinary and unexpected intoxication occurs in spite 
of the usual prophylactic and therapeutic measures. In the second 
class there is an abnormal reaction toward the serum itself. As 
far as can be determined the antitoxic property is added to the 
blood serum without appreciably affecting its physical or chemical 
constituents, and, aside from its ability to neutralize tetanus toxin, 
its fate in the body exactly corresponds to that of any other foreign 
serum injected under the same conditions. In other words the 
body endeavors to destroy or eliminate antitoxin just as it does 
plain horse serum. The elimination is accomplished by the glandular 
excretory organs, and the destruction supposedly by ferments 
usually newly formed in the body in response to the irritation of 
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the presence of this foreign proteid. We shall return to this subject 
in the discussion of anaphylaxis. Here it is sufficient to indicate 
the possibility that these ferments may be already present in the 
body at the time of the first injection in sufficient strength to 
destroy rapidly and render useless the antitoxic serum that is 
introduced. In this connection may be noted the fact that the 
second dose of antitoxin does not give so long a duration of protec- 
tion as the first. (Behring.) The body has learned, 7. e., adapted 
itself, to destroy more rapidly and efficiently this injected serum. 
But if this ability by some chance were already possessed by the 
body cells and fluids before the first injection of the tetanus anti- 
toxin (perhaps because of some previous serum injection), then such 
an injection might prove not only useless, but under certain circum- 
stances, as will be shown, actually dangerous. 

As the second factor in this first group may be considered the 
question of passive against active immunization. As yet no attempts 
have been made to provoke active immunity against tetanus in 
human beings. The dangers associated with tetanus toxin and the 
efficacy of early administration of tetanus antitoxin have not as 
yet justified the attempt to protect people against tetanus as against 
smallpox, typhoid fever, or cholera, 7. e., by vaccination. The 
advantages of active immunity, however, are clear. In the first 
place the protection is more enduring, usually lasting months or 
years instead of days, and in the second place, when infection 
occurs, “ protection” is already present and able at once to neutralize 
the first toxin that may be produced. Also in active immunity 
foreign serums do not enter into consideration. The protective 
qualities are then a distinctive property of the body’s own cells 
and fluids. If human serum could be used for antitoxin in human 
beings it would undoubtedly possess greater value both prophy- 
lactically and therapeutically. In fact, Wiedemann reported the 
case of a child suffering from traumatic tetanus in whom he used 
the serum obtained from 100 c.c. of the blood of a boy who had 
recovered from tetanus two years before. Ransom and Kitashima, 
in Behring’s laboratory, found that goats’ antitoxin given to other 
goats produced a passive immunization which was of nearly the 
same duration as the active immunization of the original goats. 
Naturally the extensive use of homologous serum in human beings 
is at present out of the question. 

A further and important reason for the adoption of a rational 
and safe method of active immunization in tetanus is war. Wounded 
soldiers are notoriously liable to tetanus. The first treatments 
are often difficult, inadequate, and delayed. Were such soldiers 
previously actively immunized against tetanus as well as typhoid 
and cholera a percentage of deaths, always large enough to be dis- 
turbing and often extreme, would be almost entirely avoided and 
the trouble associated with ordinary prophylaxis would be unneces- 
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sary. Such protection is theoretically entirely possible. A practical 
and absolutely safe method is alone lacking. Manifestly the 
methods used at present in animals are not applicable to man, 
but I am convinced that the question deserves earnest considera- 
tion, especially in the light of the lessons learned from the present 
war. In this connection, Piorkowski has recently proposed the 
use of a preparation of heated dried cultures of tetanus bacilli 
which as a powder could confer immunity upon and also save mice 
when administered with or even later than inoculated garden earth. 

The second main group of reasons for failures includes the study 
of individual cases and the actual circumstances under which 
failures in these cases have occurred. Accordingly in Table II 
have been collected and tabulated those cases which could be found 
in the literature in which prophylaxis failed to afford adequate 
protection. Similar cases which have occurred in the present war 
will be reserved for separate consideration. 

The first and most important cause of these failures is undoubt- 
edly the rapid formation and absorption of tetanus toxin following 
the injury. Kitasato inoculated the tails of mice with tetanus 
cultures and at varying intervals of time cut off the inoculated 
portions, thereby removing completely all further source of toxin 
production. He found that one hour after the inoculation such an 
operation was too late to save the animal from a fatal attack of 
tetanus. In close association with this fact is the extreme rapidity 
with which the absorbed toxin is bound to the nerve cells, where 
it cannot be neutralized. Donitz determined the amount of anti- 
toxin necessary to neutralize a definite quantity of toxin when 
both were mixed in vitro. He then injected this amount of toxin 
into one ear vein of a series of rabbits, and at varying intervals 
injected antitoxin into the vein of the opposite ear. In four minutes 
it was necessary to use two times and in fifteen minutes twenty 
times the amount of antitoxin which had sufficed in vitro, and 
after one hour forty times this dose could barely save the life of the 
animal, while at the end of twenty-four hours an enormous increase 
(3600 doses) did not avail. Donitz concluded, among other things, 
that in cases of severe poisoning at least the lethal dose of toxin 
was already combined with the nerve structures at the end of four 
to eight minutes.” 

Further evidence of this rapid binding power is presented by 
Hutchings, who infected the tails of sheep with tetanus cultures, 
and as soon as symptoms appeared cut off the infected portion. 
Tests of the blood at this time showed that 2 ¢.c. contained enough 
tetanus toxin to kill a 350-gram guinea-pig; 4500 units of anti- 


2? Another conclusion which was drawn by Donitz from these experiments was that 
“this combined toxin could be again separated from the nerve tissue, neutralized, 
and rendered harmless by the action of tetanus antitoxin.’’ This conclusion has not 
been confirmed. 
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TABLE II.—Showing published cases in which prophylactic applications of tetanus antitoxin 
failed to prevent tetanus. 0 = recovery; + = death 


Interval 


between Ineuba- 


No} Author, Age! injury | | time, | 
jection. days 
1 Buschke ? 6 days 11 1 Author himself doubtful over 
diagnosis; antitoxin late 
2 Tizzoni ” 4 days 4 gm. 4 0 Antitoxin late 
3 Tizzoni ? 24 hours ? 12 0 Tizzoni serum 
Remy 49 Same day 10 47 ‘Delayed tetanus.” 
5 Reclus 25 Same day 7 c.c. 12 + Intracerebral antitoxin 
French serum 
6 | Bougle- 48 Same day 10 c.c. 15 0 ‘Prolonged incubation 
Reynier 
7 Peyrot ? ? 2 12 + Details wanting 
Haltenhoft 3 24 days 10 ¢.c, 4} 0 Antitoxin too late; diagnosis 
in doubt. 
9 Ulrich 43 3 days ? 76 0 Delayed tetanus 
10 Maunoury 30 Same day 10 c.c. 26 + Delayed tetanus. 
11 Mauclaire ? (1 day 10 c.c. 17 0 Prolonged incubation. 
12 Krafft 31 | 64 hours 10 c.c. 64 oe Antitoxin too late; intracere- 
bral injections. 
13 | Vidal 7 | 14 hours 15 e.c. 3 + French serum. 
14 Grenda ? Same day 10 c.c. 5) + Swiss serum. 
15| Lannelongue | ? 3 days 10 c.c. 59 + Delayed tetanus 
16 Tixier ? 5 days 10 c.c. 8 + Antitoxin too late. 
17 | Terrier 57 Same day 10 c.c. 87 0 Delayed tetanus 
18 | du Sejour 60 1 day 10 c.c. 2 + Prolonged incubation. 
19 | Ruter 30 Same day 10 c.c. 47 0 Delayed tetanus. 
20 | Kiister 36 24 hours 40A. F 7 0 German serum 
21|Pochhammer 32. 14 hours 20 A. E 14 + Antitoxin late; German anti- 
toxin. 
22 | Kocher ? ? 10 c.c 21 0 Prolonged incubation. 
23 | Lotheissen 46 2 days 100 A. E 6 0 Antitoxin too late. 
24 | Lop ? | 1 hour ? Powdered antitoxin 
25  — ? | 16 hours 10 e.c. 12 0 Antitoxin late; French serum 
26 | Bell, J 9 | 1 day 5 c.c. 47 + Delayed tetanus. 
: Freeman ? | Same day 10 c.c. 6 0 American serum 
McArthur ? | Same day 10 c.c. 14 0 Fractured — skull; American 
serum 
29 | Tyson 48 4 days 30 c.c. 12 0 Antitoxin late. 
30 | Brawan 14 3 days 10 c.c. 4 0 Antitoxin late. 
31 | Bar 134 3} hours 10 c.c. 8 0 Swiss serum. 
32 | Ellbogen ? | 1 day 20 c.c 18 0 Prolonged incubation 
33 | Reynier 20 Same day 10 c.c. il 0 French serum 
34 | Thiery ? ? 10 c.c 8 + Essential details lacking. 
35 | Senechal 26 =6 hours 10 c.c. 8 0 French serum. 
36 | Mauclaire 34 Same day ? 6 + French serum. 
37 | Terrier et 18 Same day 10 c.c. 6 + French serum. 
Mercedé 
38 | Mignard ? 4 hours ? 4 + French serum. 
39 | Lang ? | 2 days 10 c.c. 11 0 Antitoxin late. 
40 | Lang 3} 4 hours 10 c.c. 12 + Swiss serum 
41 Lang 9 2 days 100 A. E. 4 + Antitoxin late 
2 | Luckett ? ? ? 8 + Powdered antitoxin. 
43 Roger ? ? ? a + Powdered antitoxin. 
44 Roger ? ? ? 5 + Powdered antitoxin. 
45 | Monod et 52 Same day 10 c.c. 75 0 Delayed tetanus 
Vanverts 
46 | Viscontini 40. ? 10 c.c. 9 + Essential details lacking 
47 | Vennat et ? |1 day 10 c.c. 14 + Diagnosis doubtful. 
Micheleau 
48 | Vennet et z ? 10 e.c. ? 0 Diagnosis doubtful. 
Micheleau 
49 | Tuffier ? 3 hours ? 6 +- French serum 
50 | Reynier ? | Same day ? 5 + Powdered antitoxin 
51 | Reynier ? Same day ? 8 + Powdered antitoxin 
52 | Reynier ? +3 hours ? ? + Details insufficient. 
53 | Massol ? ? 51 Delayed tetanus 
54 | d’Hotel ? Same day 10 e.c. 16 0 Prolonged incubation. 
55 | van Havre 19 3 hours 20 ¢.c 11 + Swiss serum 
56 | Simon 5 Same day 20 A. E i 0 Diagnosis doubtful 
57 | Schlatter- 20 3 hours 10 c.c. 23 + Prolonged incubation 
Bir 
58 | Bar 5 Same day 10 cc. 21 0 Prolonged incubation. 
59 | Viscontini 40 ? 10 ¢.c. 10 + Essential details lacking 
60 | Rowan 37 hours 1500 units 26 + Delayed tetanus 
61 | Delbet ? ? ? 3 or4 0 Essential details lacking 
62 | Arrou 13. Second day 10 cc S + Antitoxin late 
63 > Huber ? ? 10 cc 6 + Diagnosis doubtful. 
64, Riche 9 10 hours 10 e.c. s 0 French serum 
65 Potherat 58 Second day 10 cc 4 + Antitoxin late 
66 | Ritter ? ? t t Insufficient details. 
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toxin’ was then injected, and twenty-four hours later a test of the 
blood showed no toxin present. However, in spite of daily injections 
of 4500 units the sheep invariably died. Neither the symptoms 
nor the course of the disease were influenced by these injections. 

Many facts lead one to believe that in man we have to deal with 
nerve structures extremely sensitive to tetanus toxin. Some of the 
clearest evidence having a bearing on this point occurred in an 
outbreak of tetanus in St. Louis following the administration of 
diphtheria antitoxin. Investigation showed that a certain supply 
of this antitoxin had, in some unknown manner, become contamin- 
ated by tetanus toxin (not tetanus spores). A comparison of the 
amounts of this fluid which had produced accidental death in human 
beings and the amount found necessary to kill a 300-gram guinea- 
pig demonstrated that the susceptibility of the two was nearly 
the same, e. g., 0.1 ¢.c. would kill a 300-gram guinea-pig, and 10 e.c. 
was sufficient to produce fatal tetanus in a child weighing fifty 
pounds. Also the occurrence of symptoms of undoubted tetanus 
only three and four days—in fact even two days—after the injury 
indicates the exceeding rapidity with which all these processes may 
take place. 

The second cause for failure in these cases is supplementary 
to the first and rests in the slowness with which antitoxin is ab- 
sorbed into the blood stream. In a series of careful experiments 
Knorr found that in animals subcutaneous antitoxin did not attain 
its maximum in the blood stream until twenty-four to forty hours 
had elapsed after the injections. Naturally this time may vary 
within wide limits, depending upon special conditions. For example, 
tissues of the young absorb more rapidly than those of the old, 
the muscles better than the subcutaneous fascias, and these in turn 
better than the skin. Finally, inflammation, shock, vascular 
spasm, congestion, heart weakness, etc., all tend to decrease the 
rate at which antitoxin enters the blood stream. While many of 
these factors may also operate to decrease the rate of absorption 
of the toxin it must be remembered that toxin is by its nature 
readily absorbable, while antitoxin, on the contrary, perhaps 
because of the larger size of its molecule, is naturally slowly ab- 
sorbable. From the foregoing it becomes clear that, given a case 
where toxin is formed and absorbed with unusual rapidity and the 
antitoxin is injected too late or for some other reasons is absorbed 
too slowly to neutralize this toxin, harmful and even fatal conse- 
quences may readily follow. That such a set of circumstances may 
occur can be plainly seen from the statistics presented in Table II. 
The time of giving the antitoxin varied from a few hours to as late 


3 The United States antitoxin unit represents that amount of antitoxin which can 
save the life of a 350-gram guinea-pig for ninety-six hours when the animal has also 
received 100 times the minimal lethal dose of a test toxin preserved in the laboratory 
of the United States Public Health and Marine Hospital Service. 
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as six days after the injury. Under certain circumstances, as has 
been demonstrated, a few hours’ difference in time might represent 
the difference between a non-fatal and a fatal intoxication. 

The third cause for failures which appears in this table is the 
short duration of the immunity conferred by injections of anti- 
toxin. Behring stated that the first dose of antitoxin gave an 
immunity lasting twenty days and that a second injection at 
the end of this time would add only a further protection of 
from five to eight days, 7.e., repeating the injection diminished 
the duration of the protective action to five to eight days. 
According to Tizzoni, antitoxin protects for fourteen days; Delbet 
estimated the duration at ten days, while Glasser suggested a 
repetition at the end of eight days and Vaillard declared that the 
serum ceased to be effective after a week or at the very longest 
at the end of two weeks. Ruediger in guinea-pigs found that 
passive immunity against tetanus produced by moderate doses 
of tetanus antitoxin lasted a little less than three weeks, and that 
the immunity conferred by larger doses continued only a few 
days longer. This subject was considered worthy of further experi- 
mental proof, and, accordingly, through the kindness of the attend- 
ing physicians in the Freiburg military hospitals, especially of 
Prof. Kahler and Dr. Weidenmiiller, samples of blood from various 
patients who had been given prophylactic injections of twenty 
antitoxin units (German standard) were tested for their antitoxin 
content. 

In these experiments 1 c.c. of the blood serum from these samples 
was mixed with two or three times the minimal lethal dose of 
tetanus toxin, and this mixture was injected into the hind leg of 
rats. The rats varied in weight from 100 to 200 grams and the 
dose necessary to kill the larger rats was used as the minimal lethal 
dose. In every case controls were injected with the toxin alone. 
Other controls were injected with normal blood alone and others 
with normal blood plus twice the usual minimal lethal dose of 
toxin. The blood serum alone proved to be non-toxic and neither 
did it possess any appreciable antitoxic properties. In this par- 
ticular | was unable to confirm Tizzoni’s assertion that the blood 
of normal persons would neutralize tetanus toxin. In all seventeen 
samples of human blood were tested. These were removed at inter- 
vals of from three to twenty days after the antitoxin injection. 
All the samples representing a duration below fifteen days held 
sufficient antitoxin to protect fully the injected animals. Of those 
taken on the fifteenth day from five samples tested, one rat died 
from tetanus, the death, however, being delayed three days beyond 
that of the control. That the other fifteen-day samples held only a 
diminished amount of antitoxin was shown when after injecting 
one sample from which only 0.5 ¢.c. of serum could be obtained 
death occurred, and in another where the toxin was repeated without 
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the serum the animal died two days after the control. Inatwenty-day 
sample the rat died one and a half days later than the rat injected 
with toxin alone. These facts permit the conclusion that passive 
immunity in man conferred by twenty units of antitoxin is effective 
for about twelve days and contains some protective powers for eight 
to ten days longer. 

Hence, given a case in which prophylactic antitoxin is adminis- 
tered and for one reason or another the tetanus toxin is not formed 
or possibly not absorbed until after twelve to fifteen days have 
passed we may expect very little protection from the antitoxin 
first given and at the end of twenty-five days absolutely no pro- 
tection at all. 

Consulting again Table II, one finds that in 10 cases from twenty- 
six to eighty-seven days passed between the last injection of tetanus 
antitoxin and the first symptoms of tetanus, which here represent 
examples of what I have called delayed tetanus, and in 8 other cases 
from fifteen to twenty-three days elapsed (examples of prolonged 
incubation‘). In the first group 5 cases died, 4 recovered, and the 
outcome of 1 is unknown; while in the second group only 2 died and 
6 recovered, suggesting that in the latter group the protective 
effects of the serum had not entirely disappeared. 

Examples of a long incubation time in tetanus (delayed tetanus) 
are of frequent occurrence in the literature, and the possibility of 
a tetanus infection lying dormant in the body and only develop- 
ing when favorable circumstances present themselves has been 
shown in animal experiments. For example, Vaillard and Rouget 
described instances where guinea-pigs were inoculated with tetanus 
spores plus lactic acid, and did not develop tetanus until more than 
four months had elapsed. Such cases of delayed tetanus, as well 
as those of unduly prolonged incubation, present a problem in both 
the prophylaxis and the treatment of tetanus which has not yet been 
satisfactorily solved. Repetitions of the antitoxic serum are not 
always practical, and, moreover, the succeeding doses always afford 
an ever-diminishing period of protection. Here, again, the produc- 
tion of active immunity would be of decided advantage. 

As the fourth cause for failures may be considered the method 
of application of the antitoxin, Calmette’s recommendation that dry 
powdered antitoxin be applied locally to the wound led to its wide- 
spread use not only in France but also in other parts of Furope 
and in America. Practically the method has many obvious advan- 
tages; theoretically, however, it is not based on logical grounds. 
First it does not, as a rule, reach the tetanus inciter, the bacilli 
being buried deep in the tissues. Experience has again and again 
demonstrated that local disinfection and cleansing are not able to 
prevent tetanus. Hence for the efficacy of the powder we are largely 


‘ The limits for this latter class have been arbitrarily placed at between fifteen 
and twenty-five days. 
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dependent on its solution and absorption by the body juices. Under 
the circumstances not only is this absorption slower than with the 
fluid antitoxin but manifestly less dependable. Letulle’s enthusiasm 
for its use on the umbilical cords of newborn children may be 
explained by the fact that in infants absorption by the tissues is 
extremely rapid, and a fresh wound without inflammatory reaction 
is much more suited for these applications than a wound filled with 
blood clots and inflammatory débris, such as is usually presented 
in adults. Clinical opinions, however, have varied widely. Delbet 
believed the convenience of the powder was its only recommenda- 
tion, and that in most cases it was useless. Remertz concluded: 
“Das bestreuen der Wunde mit Antitoxin in Pulverform ist als 
nutzlos zu verwerfen.”” Examination of the cases in Table II tends 
to confirm this last view. Six cases were treated prophylactically 
by powdered antitoxin and all six ended in fatal tetanus. 

Yet a successful method of local application of antitoxin is 
demanded. In the well-ordered hospital or physician’s office the 
subcutaneous or even the intravenous injections of antitoxin offer 
little difficulty. On the other hand, in injured persons far removed 
from either of these places, especially in those wounded in war, such 
injections may be very difficult, and while eventually an injured 
soldier can obtain an injection of antitoxin, in the meantime valu- 
able time may have been lost and a fatal case of tetanus may have 
been permitted to develop because the antitoxin could not be early 
enough administered. 

Various solutions of this problem have been offered. As early 
as 1900 Behring stated that experiments on animals had demon- 
strated the importance of the direct contact of tetanus antitoxin 
with the infected and toxin-containing tissues, and laid great stress 
on the advantages of direct application to the point of infection 
and its vicinity. The results given above show, however, the futility 
of powder. Behring’s general suggestion was applied more success- 
fully by Suter, who soaked tampons with antitoxin and bound these 
directly to the wound. Bockenheimer proposed mixing antitoxin 
with salve. Among others, Graser reported good success with the 
tampons but was unable to obtain results with the salve. Bocken- 
heimer himself did not present convincing proof of the efficacy of 
this method. His advocacy of the salve was based on the principle 
that fatty substances possess a certain neutralizing property 
against tetanus toxin, a fact which led him to recommend, for 
example, Peruvian balsam salve with or without antitoxin. He 
also admitted that antitoxin mixed with salves rapidly lost. its 
power to neutralize toxin, and therefore had always to be made 
freshly. 1 attempted to immunize rats with a mixture of antitoxin 
and lanolin by thoroughly rubbing this on the skin. In two separate 
sets of experiments the treated rats died at the same time as the 
controls. 
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Suter’s proposal to use liquid antitoxin has this advantage over 
the powder, namely, it does not need to be first dissolved and there- 
fore more readily penetrates to the deeper tissues of the wound and 
more quickly mixes with the wound fluids, not only thereby destroy- 
ing local toxin but also furnishing general protection by absorption 
into the blood. In my experiments wounds were made in the skin 
and muscles of the backs of laboratory animals and antitoxin- 
soaked tampons were bound onto the wounds. Twenty-four hours 
later the animals were given three times the minimal lethal dose 
of tetanus toxin and showed no symptoms of tetanus at any time. 

This method, however, is wasteful and involves the use of bottles 
of fluid antitoxin which are not only liable to breakage but also 
to spontaneous deterioration of the antitoxic properties of the 
serum. Consequently an attempt was made to combine the advan- 
tages of Calmette’s method with those of Suter’s. Liquid antitoxin 
was poured on pads of sterile absorbent cotton in such amounts as 
to render the cotton uniformly moist but not wet enough to drip. 
These pads were then dried for twenty-four hours in a moderate 
heat (40° to 45° C.). A previously sterilized evaporating dish or 
earthenware mortar covered with a double layer of filter paper 
was found satisfactory as a container. Drying in vacuum did not 
appear to offer any advantages. The dried antitoxin cotton became 
a stiffened mass, resembling dried paper pulp. This was weighed 
and then divided into pieces which by weight would represent 
definite quantities of antitoxin, e. g., if the entire mass contained 
twenty units of dried antitoxin, one-twentieth by weight would 
represent one unit. Pieces of this prepared cotton, representing 
amounts varying from one to two and a half units of antitoxin were 
then bound on freshly made wounds of rats. The results were not 
entirely satisfactory. If fresh serum or blood were present in the 
wound and the dry cotton could be bound closely to the wound, 
varying degrees of protection were afforded; but more often from 
lack of fluids no solution of the antitoxin took place and hence no 
absorption. This latter fact was demonstrated by the following 
occurrence: The dried cotton was removed from a rat which had 
succumbed to tetanus in spite of its presence, and after moistening 
this cotton it was applied to a fresh wound in another rat. A three- 
times minimal lethal dose of tetanus toxin injected on-the following 
day failed to produce tetanus and the rat remained alive. 

This led me to adopt the method of simply keeping the prepared 
cotton in a sterile container and, when it was required for use, to 
moisten it with physiological salt solution, distilled water, sterile 
bouillon, or any clean fluid which might be at hand. To test its 
efficacy on natural tetanus infections, 10 mice were inoculated 
with garden earth which in previous experiments had produced 
tetanus in mice with 100 per cent. mortality; 5 mice received, at 
the same time with the earth, fragments of dried antitoxin cotton 
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which had been moistened directly before application to the wound. 
The other 5 mice, serving as controls, were inoculated with the earth 
alone and all died from typical tetanus in the course of three days. 
Of the 5 treated mice 1 only, which had early torn the cotton dressing 
from the wound, showed any sign of tetanus, and even then it lived 
for eight days, evidently having received some protection, as it 
lived five days beyond the controls. The remaining four at no time 
showed any sign of tetanus. Portions of the prepared cotton 
tampons were used after they had been kept six weeks, and with 
these pieces the lives of rats were protected against a three-times 
minimal lethal dose of tetanus toxin. All the rats treated in this 
manner have received protection. Each time the cotton was mois- 
tened immediately before application to the wound. In two animals 
which had torn the tampon away shortly after the operation a local 
tetanus developed, but the rats lived and the local symptoms 
gradually disappeared. 

In this method I believe that the advantages of the powdered 
antitoxin of Calmette and of the fresh antitoxin tampons of Suter 
have been retained and the disadvantages removed. I do not wish 
to be understood as recommending this method as a substitute for 
the subcutaneous or intravenous injections of fresh potent anti- 
toxin. Where, however, such injections are impracticable these 
dried antitoxin tampons which hold their efficacy at least six weeks 
(and probably longer) can be carried with the first aid dressings 
and can be moistened and immediately bound on the wound by 
the doctor_or the injured person himself. 

Still another application of these tampons is possible: When for 
one reason or another a repetition of the serum becomes desirable, 
if the wound be still unhealed they can be used for this repetition 
and thus all fear of dangerous anaphylaxis can be avoided. The 
absorption is slower, but the effects are also for that reason of slightly 
longer duration. The lack of danger, the absence of wastefulness, 
the certain, even if slower, action, and, above all, the ease of applica- 
tion even by the laity are points which favor a thorough trial of 
these antitoxin tampons. 

In conference with the Héchst Farbewerke® over this method, 
they stated that their antitoxin was combined with a certain per- 
centage of glycerin which might interfere with both its drying and 
preservation. They indicated, further, that a special preparation 
could be made to meet a demand for such a product. 

Further, I have experimentally tested other possible routes of 
absorption, e. g., through the peritoneal and the pleural cavities, 
and have not found any advantage over the subcutaneous injec- 
tions. An attempt was made to confer immunity on guinea-pigs 


§’ At this point I wish to express my sincere gratitude to the Héchst Farbwerke 
who supplied both the antitoxin and the tetanus toxin used in these series of experi 
ments. 
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by placing tetanus antitoxin-soaked tampons in the nostrils, but 
these experiments were entirely unsuccessful. 

Returning to the list of failures, as a fifth possible cause may be 
suggested active surgical interference in the wound. It is an 
experience which has been repeated several times in cases which 
have remained for days, weeks, and even months free from any 
symptoms of tetanus that a severe and even fatal attack of the dis- 
ease may occur suddenly after some surgical interference, such as 
amputation, vigorous cleansing, opening abscess pockets, ete. 
Many of the cases are examples of delayed tetanus. It is difficult 
to know exactly what occurs under such circumstances. I can 
only suggest the possibility that such surgical measures either break 
up surrounding protecting zones of granulation tissue and promote 
a fresh absorption of tetanus toxin or provide new and better condi- 
tions for the development of the tetanus spores lying dormant in 
the wound. If surgical interference is necessary the antitoxic 
serum in some form should be repeated before the operation. In 
cases of this kind, as previously suggested, the dried antitoxin 
tampons could be used to advantage. 

As a sixth possible ground for failure may be mentioned the 
character of the antitoxin used. It is rather remarkable that of the 
66 failures in Table II, 35, or more than one-half, were treated with 
French antitoxin. Of this number 24 died, which is two-thirds 
of the total number of deaths (36) tabulated. Here it is of interest 
to note the report made by Anderson of the United States Public 
Health Bureau in 1910. He tested the various tetanus antitoxins 
which were then on the market, and his results showed that while 
the United States serums varied from 77 units (United States 
standard) per 1 ¢.c. for one sample to 769 units for another and the 
Hochst serum contained 333 units; on the other hand, two samples 
from the Pasteur Institute and one from another French institute 
all contained less than 50 units in each cubic centimeter. 

Turning now to the tabulated list of failures a more critical 
analysis can be made. In 6 of the cases (24, 42, 43, 44, 50, 51) 
the use of powdered antitoxin may well be the cause of non-success. 
In 10 more (4, 9, 10, 15, 17, 19, 26, 45, 53, 60) one finds excellent 
examples of delayed tetanus, 8 others (6, 11, 18, 22, 32, 54, 57, 58) 
show pany prolonged incubation periods. essential details 
fail in 7 cases (7, 34, 46, 52, 59, 61, 66) and in 4 more (47, 48, 56, 63) 
the diagnosis is gravely open to question. Of those that remain, 
if one should judge arbitrarily that after twenty-four hours the anti- 
toxin was probably administered too late, one can exclude 12 further 

“ases (1, 2, 8, 12, 16, 23, 29, 30, 39, 41, 62, 65). Of the 19 cases 
which remain 1 (3) was treated with Tizzoni’ s antitoxin, 4 (14, 31, 
40, 55) received Swiss serum, 2 (20, 21) German, 2 (27, 28) American, 
the remaining 10 (5, 13, 25, 33, 35, 36, 37, 38, 49, rh were all 
inoculated with French antitoxin. Of the 19 cases 10 died, a mor- 
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Further analysis of these 19 cases does not offer much added 
value. It is not my aim to “explain away” all cases of failure in 
the prophylactic treatment of tetanus, for, as has been intimated, 
it is clear that in the inherent character of the method itself lies 
always the possibility that failure may enter at any time. I have 
simply endeavored to show that when the principles which should 
govern the use of tetanus antitoxin are closely followed not only 
is the percentage of cases resulting in spite of prophylaxis a very 
small one, but also as we become more skilful in the preparation of 
these serums and more rational in the treatment of “tetanus 
suspicious” wounds, even this percentage may be expected to 
diminish. 

TETANUS PROPHYLAXIS IN THE PRESENT War. As would be 
expected the experiences with tetanus in this war are almost as 
variable and opinions as contrary as have been already noted in 
private clinical practice. When at the end of the war a complete 
summary can be made of all the facts concerning tetanus we may 
look for much valuable data over both preventive and therapeutic 
treatments. At present most of the statistical evidence is of a much 
too fragmentary nature to furnish a basis for final judgment. 

The first account of tetanus from the prophylactic side was 
given by Hufnagle in the conference of army surgeons in Namur, 
November, 1914, at which time he reported that among 2193 
wounded treated in the “Festungslazarett’’ of Namur from Sep- 
tember 11 to November 30 there developed 27 cases of tetanus. 
Beginning the middle of October, all wounded soldiers received a 
prophylactic injection of twenty units of tetanus antitoxin, and 
since that time no further cases of tetanus had appeared, although 
among the 1195 wounded who were treated in the hospital since 
that date were many who had received very serious wounds. 

The results of a collective investigation made by Madelung are 
of particular interest, especially in relation to prophylaxis. In 
thirty-seven hospitals where no prophylactic injections were 
given among 8145 wounded, 63 cases of tetanus developed, a per- 
centage of 7.7. In one hospital where prophylaxis was administered 
in selected cases from 19,432 wounded occurred 107 cases, or 5.5 
per cent. In three other hospitals where protective injections 
were the routine treatment, among 2104 wounded only 12, or 0.57 
per cent. developed tetanus, a striking illustration of the efficacy 
of antitetanic serum in preventing tetanus when used systematic- 
ally. From the total number treated only 20 developed tetanus in 
spite of preventive injections, which in no case were made on the 
same day that the wound was received, and in half of the cases 
injections were not given until six days had elapsed. 

Walter observed in a hospital in Paris among 270 wounded Ger- 
man prisoners 19 cases of tetanus, and he emphasized the coincidence 
that all of these wounds were received in the same region near the 
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Marne. Prophylaxis in those having severe wounds was attempted 
in the ambulance of the second help line, or at the latest in the hos- 
pital, and at the time of his report had given very good success. 

Goldscheider declared himself in favor of protective inoculations 
and gave the results of prophylactic treatment on his service from 
the beginning of the war until October 1. Among 500 wounded 
who had been given a prophylactic injection of twenty units of 
antitoxin, 4, all of whom had shown prodromal symptoms before 
the injection, alone developed tetanus, but no further cases were 
seen. 

All dirty wounds were treated by Gasch with protective serum, 
and among 700 of such no tetanus appeared. One soldier, slightly 
wounded on the toe, who was not injected, developed a fatal case 
of tetanus. 

Sieur, before the French Académie de Medécine in the early 
part of 1915, stated that although in 1907 certain physicians had 
not hesitated to doubt the efficacy of prophylaxis, attributing 
the constant decrease in tetanus to the use of antiseptics on the 
wounds, he himself credits the absence of it among soldiers of his 
ambulance corps to the use of prophylactic doses of serum, system- 
atically given and renewed at regular intervals. Among 17,507 
wounded only 7 cases of tetanus occurred, in which the first symp- 
toms appeared between twenty-four and sixty hours after. In not 
one of these cases had prophylactic antitoxin been given. 

Behring in a review of the subject emphasized again many of 
the facts to which he had frequently before drawn attention. Quot- 
ing from Dreyfus, he stated that in the Spanish-American war 
tetanus was completely abolished after the protective injections 
had been instituted. 

One might continue to add further opinions for and against 
prophylactic treatment of those wounded in war, but the above 
illustrates sufficiently the views held at this time. It must always 
be kept in mind that injuries caused by shrapnel, bursting shells, 
and deeply penetrating bullets are, from the stand-point of tetanus, 
the most dangerous of all wounds. They are usually deep, contain 
fragments of clothing, pieces of bone, dirt, or other foreign bodies, 
and because of their situation demand an expectant rather than 
a radical treatment. The immediate care of these wounds under 
the circumstances is not always possible, and shock, loss of blood, 
and exhaustion all play a part in lowering resistance and causing 
a condition particularly susceptible to dangerous infections. Anti- 
toxin may be delayed in administration and slow in absorption, 
while, on the other hand, in a few hours the tetanus spores buried 
deep in the tissues in the presence of blood clot and other débris 
have abundant opportunity to multiply rapidly and in many cases 
toxin production is undoubtedly well advanced at the end of twenty- 
four hours. 
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ANAPHYLAXIS. One further point deserves consideration in the 
discussion of tetanus prophylaxis, and that is the so-called anaphy- 
lactic reactions. Following the use of diphtheria antitoxin as a 
therapeutic agent, innumerable instances of urticarial eruptions, 
occasional serious attacks of acute intoxication, and rarely even 
cases of sudden death were reported. The same has been true, 
although to a far less extent, after the use of tetanus antitoxin. 
Lapierre collected the cases of what he was pleased to denote 
“accidents dus 4 la serotherapie antitetanique.”’ In this collection 
appear all manner of complications which, because they were pre- 
ceded by an injection of tetanus antitoxin, were judged by the 
post hoc, propter hoc standard and grouped together as results of 
the injections. The fact that in the administration of any foreign 
serum there is a certain possibility of more or less serious intoxica- 
tion should cause one to exercise the utmost care in attributing 
to these injections only the consequences which rightly belong to 
them. 

I have previously indicated what occurs when this foreign serum 
is introduced into the body. Destructive and excretory processes 
begin at once and continue as long as the serum, as such, remains 
in the body. But the absorption and excretion are uncommonly 
slow, owing to the peculiar nature of the substance, and consequently 
the process of destruction plays an important role. Exactly what 
this is has not yet been fully explained, but many facts point to 
the hypothesis that a-ferment-like activity operates to split the 
proteid of the serum into less complex and more readily disposable 
compounds. Some of these compounds are undoubtedly poisonous 
for the body. When a guinea-pig receives an injection of horse 
serum or any alien soluble proteid and, after an interval of ten to 
twelve days, a second injection of the same substance, violent 
and even fatal symptoms of intoxication are liable to ensue. This is, 
of course, the well-known phenomenon of anaphylaxis, and under 
certain circumstances can occur in human beings following the 
injection of antitoxin, which is generally a modified horse serum. 
Probably 50 per cent. of the cases in which this serum is injected 
show some slight manifestations of this phenomenon. 

Most frequently this consists of an erythematous or even a papular 
urticarial-like itching eruption which develops from forty-eight 
hours to seven days after the injection, and lasts about thirty-six 
hours. It may be accompanied by slight fever, headache, malaise, 
and vague pains in the back and joints. All varying intervening 
stages may be seen, and the almost invariable rule is rapid and com- 
plete recovery. Very occasionally the symptoms are more threaten- 
ing and simulate those of an acute exanthematous disease with, 
however, a much shorter course and generally with no disastrous 
consequences. Still more rarely may be seen the exceptional case 
in which sudden and overwhelming intoxication occurs, and death 
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may take place a few minutes after the injection. Such a case 
in which death occurred within five minutes after a prophylactic 
injection of tetanus antitoxin was the subject of a medicolegal 
investigation in the state of Minnesota. Another similar case is 
reported by Riche in 1912: A girl, aged eight years, after an injury 
of the hand, was given 10 ¢.c. of antitetanic serum. A few hours 
later symptoms of collapse ensued and she died without in any way 
responding to stimulants. 

That such occasional accidents should have no bearing on the 
use of diphtheria or tetanus antitoxin hardly needs to be argued. 
The fact that in the use of antitetanic serum serious consequences 
are extremely rare and with the purification of the antitoxin are 
becoming increasingly rarer is a hopeful sign that even this disad- 
vantage may finally be entirely overcome. By carelessly ascribing 
to antitoxin injections all sorts of unreasonable and often absurd 
consequences, much harm may be done not only among the laity, 
but also among the medical profession. For example, in Lapierre’s 
collection is a case reported by Camus where death, undoubtedly 
caused by osteomyelitis and sepsis, was credited to antitoxin which 
had been injected three days before! 

Conc.usions. 1. The most ideal and perfect protection against 
tetanus is the protection of active immunity produced before the 
infection has occurred. This admittedly is not yet practical, but 
deserves further consideration and research. 

2. In the large majority of cases the subcutaneous injection of 
twenty units immediately after the injury will prevent with cer- 
tainty the occurrence of tetanus. The delay of a few hours in making 
the injection may mean the loss of life. 

3. Local applications of fluid antitoxin on the wound are effica- 
cious but unnecessarily wasteful and not always practical. 

4. In cases where injections cannot readily be made, especially 
in time of war, the immediate application to the wound of dried 
antitoxin tampons moistened by clean fluid may be used as a tem- 
porary substitute until fluid antitoxin can be injected. 

5. Powdered antitoxin on the wound is not, as a rule, depend- 
able. Its one useful field is perhaps the prevention of tetanus 
neonatorum. 

6. Certain failures are to be expected in the prophylactic treat- 
ment of tetanus as carried out at the present time. Occasional 
‘ases of tetanus will develop in spite of the most careful precautions. 

7. The protection afforded by antitoxin lasts from two to three 
weeks. Hence in cases of protracted suppuration or where for other 
reasons secondary surgical interference is contemplated either 
second injections of antitoxin should be made or dried antitoxin 
tampons freshly moistened should be placed on the wound. 

8. Certain complications, most frequently urticarial-like erup- 
tions, and very rarely more serious results may follow injections 
of antitoxin. 
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Finally, | wish to emphasize once more that we are not dealing 
with an ideal remedy. There are few if any such known to man. 
Hence one must frankly face and admit its disadvantages. At the 
same time neither hasty clinical opinions based on empiricism nor 
narrow-visioned laboratory theories can alone guide one’s judgment. 
A calm recognition of all the facts, the disadvantages and the advan- 
tages, and the reasons for both will surely lead to an eventual 
proper line of action based, as it always should be, on the broad 
foundation of reason and experience. 

It gives me pleasure here to express my sincere thanks for the 
inspiration, counsel, and uniform kindness of Prof. L. Aschoff, in 
whose laboratory this work was done. 
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STUDIES ON THE LOCALIZATION OF CEREBELLAR TUMORS: 
Il. THE POINTING REACTION AND THE CALORIC TEST. 


By Ernest G. Grey, M.D., 


BOSTON, 


(From the Surgical Clinic of the Peter Bent Brigham Hospital, Boston.) 


THE purpose of this paper is to discuss the importance of the 
pointing reaction (Barany) and the caloric test in the diagnosis 
of new growths in the posterior fossa. It is based upon an analysis 
of the records of 31 cases of cerebellar or extracerebellar tumor. 

The patients were in the neurological services of Dr. Cushing 
at the Johns Hopkins Hospital and at the Peter Bent Brigham 
Hospital. With a few exceptions they have all been personally 
studied by the writer. In 5 cases the examinations were made by 
Dr. Cushing and Dr. 5S. J. Crowe at the former institution. 

The diagnosis and localization of the lesions were confirmed 
in all of the cases either at operation or on postmortem examination. 
All records have been excluded which showed that the disease 
had extended into other parts or which included additional factors 
likely to confuse the symtom-complex. 

The present report is one of a series of studies which were sug- 
gested by the difficulties attending the localization of many cere- 
bellar tumors.' Notwithstanding the important contributions 
which have appeared since Barany suggested the use of the caloric 
and the pointing tests, there is still much difference of opinion in 
regard to the interpretation of these and other cerebellar signs. 
For purposes of analysis, new growths in the posterior fossa have 
been divided into five groups: tumors of the vermis, tumors occupy- 
ing one hemisphere, tumors involving most of the cerebellum, 
cerebellopontine tumors, and extracerebellar tumors lying inferior 
to the vermis. 

The cases are numbered and presented in the same order in the 
reports of the pointing reactions and the caloric tests. In this way 
the data from each patient in the two groups may be compared. 

The pointing reactions and the caloric tests were carried out in 
the manner described by Barany.? 


1 Grey, Studies on the Localization of Cerebellar Tumors: I, Staggering Gait, 
Limb Ataxia, the Romberg Test, and Adiadococinesia, Jour. Nerv. and Ment. Dis., 
1915, xlii, 670. II, On Localization of Function in the Canine Cerebellum, ibid., 
to appear soon. Studies on the Localization of Cerebellar Tumors: III, Posterior 
New Growths without Nystagmus, Jour. Am. Med. Assn., 1915, lxv, 1341. 

2? Wien. klif. Wehnschr., 1912, xxv, 2033 and Tr. Internat. Cong. Med., 1913, 
Lond., 1914, Sect. xi, Neuropath. pt. 2, 53; Friesner and Braun, The Functional 
Tests of the Static Labyrinth in Neurological Diagnosis, New York Med. Jour., 
1914, c, 369; Layton, Examination of the Internal Ear and Hind Brain by Stimula- 
tion of the Vestibular Nerve, Clin. Jour., London, 1914, xliii, 193. 
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New Growrtus INVOLVING THE VeERMIS. Pointing Leaction. 
The pointing reaction was tried with three patients having median 
tumors involving the vermis. In each case the examination was 
made previous to operative measures. (1) One (solitary tubercle 
measuring 3 cm. across) pointed correctly in all of the tests during 
three separate investigations. 

(2) A second (cyst lying more to the left of the midline—about 
30 c.c. fluid) likewise performed each of the reactions correct]) 
on two different occasions, but thirteen days following a suboccipital 
decompression with emptying of the cyst both arms were found 
to deviate outward. The head also showed a slight pointing error 
—to the patient’s right. 

(3) In the third patient (large glioma involving all of the vermis 
and the dentate nucleus of each hemisphere) the right leg occasion- 
ally deviated inward. The right arm also showed a pointing error 
upward. 

Caloric Test. The three patients mentioned above were investi- 
gated with the caloric test. In the first of these (1), three separate 
examinations were made! on different days. No spontaneous 
nystagmus was ever elicited. During all three examinations, 
stimulation of the left labyrinth provoked a more marked nystagmus 
than stimulation of the right. In the two earlier tests, irrigation 
of the right ear resulted in reaction movements in the right arm 
only, whereas irrigation of the left caused the appearance of typical 
reaction movements in both upper limbs. In the third examina- 
tion the same type of reaction followed the irrigation of each ear. 

(2) The second patient was studied on two separate occasions 
previous to his operation and once following it. A moderate 
spontaneous nystagmus was present at times with its quick com- 
ponent directed to the left. Looking to the left brought out slower 
and coarser jerks than looking to the right. Practically the same 
type of reaction resulted from the stimulation of the two labyrinths. 
This consisted of a rather marked nystagmus and normal reaction 
movements. The artificial nystagmus did not completely obliterate 
the spontaneous jerks. In the third examination, conducted on 
the thirteenth day after operation, the nystagmus resulting from 
the irrigation of the left ear was much less marked than that which 
appeared from the opposite side. On stimulating the left labyrinth, 
however, reaction movements were obtained in all of the parts, 
whereas on stimulating the right side the reactions appeared only 
in the homolateral limbs. 

(3) The third patient was examined only once, as he died of 
respiratory failure some hours after admission. During the inves- 
tigation there was nothing to suggest an agonal condition, as he 
sat in a chair without apparent discomfort, and was able even to 
walk across the room on his hands and knees. 

When the patient looked forward a slight nystagmus was visible, 
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the quick component being directed to his left. Coarse jerks of 
equal range and rate appeared on looking to either side. On stimu- 
lating the labyrinths, well-marked reaction movements appeared 
in the head, trunk, and limbs of either side. The degree of nys- 
tagmus was likewise increased, but the artificial never completely 
obliterated the spontaneous jerks. 

Hearing was not affected in any of these patients. In one no 
subjective discomforts followed the irrigation of either ear. A 
slight dizziness, however, resulted from the tests in the other two 
patients. 

New Growtus INVOLVING ONE Pointing Reac- 
tion. This test was tried on 10 patients. Of these 6 were investi- 
gated previous to operat ve interference. The results from the 
latter were as follows. (1) One (large glioma) performed the tests 
correctly with his arms, but the leg opposite to the side of the lesion 
deviated somewhat outward. Following the operation both arms 
deviated outward and downward, and the head inclined slightly 
away from the lesion. (2) The second patient (large gliomatous 
cyst) showed a pointing error inward with both arms. (3) The 
third (large gliomatous cyst) was studied on seven separate occasions. 
In the first examination, made previous to operative interference, 
there was an outward deviation of the arm homolateral to the 
lesion. Later, following a subtemporal and a suboccipital decom- 
pression, the test was performed correctly during three examina- 
tions, made at intervals of a month. Still later both arms deviated 
slightly outward and upward. In two additional months both 
were again normal in their movements. The final examination, 
made after five weeks, showed a slight inward and downward devia- 
tion of the arm contralateral to the side of the tumor. (4) (Multiple 
tubercles involving practically one entire hemisphere). Correct 
pointing reactions were found during three examinations on separate 
days. (5) The fifth (large endothelioma occupying but not invading 
lateral half of hemisphere) showed no pointing errors in any part. 
(6) In the sixth patient (large gliomatous cyst) during the first 
examination the reactions were all normal. On the following day, 
however, the left arm showed a pointing error outward. ‘Tests 
made two days later again showed normal reactions. 

This test was first used subsequent to an exploratory operation 
in 4 patients. Five months following a suboccipital decompres- 
sion (7) one of these (large glioma) pointed outward with the arm 
homolateral to the new growth and inward with the opposite arm. 
Six months later the homolateral arm still inclined outward. The 
opposite arm, however, pointed correctly. Twelve months subse- 
quent to a suboccipital decompression (8) a second patient (large 
glioma) showed an outward pointing error of both arms, more 
marked on the side opposite to the lesion. During a third admission 
(just previous to the extirpation of a large glioma) the pointing 
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test was performed correctly on either side. The third and fourth 
cases were investigated two years and six years respectively after 
operations in which gliomatous cysts were evacuated. In the former 
(9) the arm homolateral to one lesion deviated somewhat outward. 
In the latter (10) during one examination both arms pointed cor- 
rectly; in a second, however, there was an inward pointing error 
on the side of the cyst. 

Caloric Test. This test was used in all of the 12 patients 
comprisin this group. In 9 of these, examinations were made 
previous to any operative interference. Practically a normal 
response followed the irrigation of each ear in 2 of the latter 
(2) and (11), and gliomatous cyst the size of a hen’s egg. The remain- 
ing 4 reacted as follows. (1) One showed reaction movements 
on each side and some nystagmus when the labyrinth contralateral 
to the lesion was stimulated, but nothing when the homolateral 
side was irrigated. About four weeks after the extirpation of a 
large glioma from this patient, reaction movements and nystagmus 
were elicited through both ears. (3) A second showed reaction 
mo.ements on either side and an increased nystagmus during the 
irrigation of the contralateral ear. Neither of these was apparent, 
however, when the opposite ear was stimulated. Six months sub- 
sequent to a subtemporal and a suboccipital operation, practically 
the same responses were obtained during two separate examinations. 
(4) In a third, irrigation of the homolateral ear provoked no nys- 
tagmus but caused the appearance of reaction movements on both 
sides—to a less extent in the homolateral arm. Irrigation of the 
contralateral ear resulted in well-marked nystagmus and good 
reaction movements in all the parts. (5) A fourth responded with 
nystagmus and reaction movements from the stimulation of both 
labyrinths. From the homolateral labyrinth, however, both were 
much less marked. (6) The reactions in the fifth patient were very 
interesting. Stimulation of the homolateral labyrinth resulted in 
slight reaction movements in the arm on that side. None appeared 
on the opposite side. The irrigation, furthermore, had no effect 
on the spontaneous nystagmus. Stimulation of the contralateral 
labyrinth caused marked reaction movements in the arm of that 
side, but none in the opposite limb. A coarse nystagmus also 
appeared. A second examination made on the following day afforded 
the same results, except that no reaction movements appeared in 
either arm subsequent to the irrigation of the homolateral ear. 
During both examinations the homolateral ear was found to be deaf. 
Preceding the onset of this illness the patient apparently heard 
equally well with both ears. 

(8S) A sixth showed less nystagmus and vaguer reaction move- 
ments when the labyrinth on the side of the lesion was stimulated. 
During a second admission subsequent to a suboccipital decom- 
pression irrigation of each ear provoked slight and moderate nys- 
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tagmus. The latter was more marked when the contralateral 
labyrinth was stimulated. 

(12) A seventh (large gliomatous cyst) gave no response from 
the irrigation of either side. 

(7) (9) GO) In 8 patients this test was first used five months, 
two years, and six years respectively following suboccipital opera- 
tions. Stimulation of the homolateral labyrinth in the first of these 
(7) caused slight nystagmus and no reaction movements in either 
arm, but on the opposite side it resulted in more marked nystagmus 
and good reaction movements in both arms. Six months later 
during two examinations (on different days) practically the same 
results were obtained. Within a week of these investigations a 
huge glioma was removed from the right hemisphere. 

Irrigation of each ear in the second (9) resulted in some nystagmus. 
There were reaction movements on both sides when the contra- 
lateral labyrinth was stimulated, but none appeared in either arm 
when the homolateral was stimulated. (10) The third patient was 
irrigated both with cold and with combined hot and cold solutions. 
While they increased the spontaneous nystagmus from each ear no 
reactions were noted in any limb, in the head, or in the trunk. A 
repetition of this examination made one year later gave the same 
results. 

As a rule, no subjective discomforts resulted from the irrigations; 
occasionally some dizziness followed the stimulation of the ear 
contralateral to the lesion. Nausea and vomiting appeared in none 
of these cases. In 3 patients (1) (6) (12) hearing was impaired 
on the side of the disease. The external and middle ears in all 
of the cases appeared normal. 

New Growrus INVOLVING NEARLY THE ENTIRE CEREBELLUM, 
Pointing Reaction. The pointing test was used with 5 patients 
who subsequently were shown to have had tumors occupying most 
of the cerebellum at the time of the investigations. All of the 
reactions were normal in the first of these (1). Several weeks 
after a suboccipital operation, however, in which the greater por- 
tion of an extensive glioma was removed (involved the vermis, 
all of the left and most of the right hemispheres), the left arm 
deviated definitely outward. (2) In the second patient (multiple 
tubercles of the vermis and left hemisphere) the tests were correctly 
performed in the limbs, head, and trunk. Two repetitions of the 
examination made at intervals of five to six weeks gave the same 
results. (3) In the third subject (bilateral gliomatous cysts) the 
first investigation elicited no abnormal reactions, but a month 
later there was an outward pointing error of the left arm and an 
outward and upward error of the right. A year following these 
studies, just previous to a second operation, all of the reactions 
were found to be normal during two separate examinations. The 
2 remaining patients were first studied some time subsequent 
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to suboccipital operations. (4) One of these had been treated 
surgically on two occasions, the first a suboccipital decompression 
three years previously, and the second a partial extirpation of a huge 
glioma involving the whole vermis, left hemisphere and part of the 
right one year previously. The pointing tests were all well done 
during several examinations. At autopsy a few weeks later the 
growth was found to be very extensive—merely a thin shell of 
cortex remained. (5) In the second of these 2 patients a large 
infiltrating glioma had been removed from the cerebellum four 
years previously. When tested the right arm was found to deviate 
inward. The left reacted well in spite of the fact that it was much 
more ataxic than the right. This same inward error of the right 
upper extremity was manifest during subsequent examinations. 

Caloric Test. (1) The first patient showed a _ spontaneous 
nystagmus on looking to either side, coarser to the left. On irrigat- 
ing the ears in turn an outspoken nystagmus appeared—more 
marked from the left. As was frequently the case, the spontaneous 
jerks were not entirely obscured when the patient looked toward the 
labyrinth which was being stimulated. The caloric test on the right 
side resulted in reactions in the right arm only. On the left it 
elicited no reaction movements. The same spontaneous, outward 
deviation of the latter, however, persisted (see (1) under pointing 
tests). Some weeks subsequent to a partial extirpation of the tumor, 
stimulation of the labyrinths provoked a nystagmus, more marked, 
as in the original examination, when the left side was irrigated. 
No reaction movements were now apparent on testing the right ear, 
but on irrigating the left the right arm responded. The left arm 
continued to show the same pointing error outward. (2) The 
second subject gave practically normal reactions. There were good 
reaction movements in all of the limbs, in the head, and in the trunk. 
(3) In the third patient there was a definite difference in the reac- 
tions from the two sides. Irrigation of the right ear resulted in 
outspoken nystagmus, considerable dizziness, and well-marked 
reaction movements. Irrigation of the left, on the contrary, pro- 
voked only a slight nystagmus, no dizziness and no reaction move- 
ments. Occasionally a spontaneous nystagmus appeared with its 
quick component directed to the right. More marked jerks were 
evident when the eyes were turned to either side—coarser to the 
right. A month later, on repeating the tests, moderate reaction 
movements were obtained through the left labyrinth, and the 
patient experienced some dizziness. Both, however, were less 
marked than those arising from the opposite side (right labyrinth). 
A third examination made in the following year, just previous to a 
second operation, brought out reaction movements from the right 
labyrinth but none from the left. (4) (5) In the remaining 2 
patients of this group, both of whom had been operated upon several 
years previously, no response was obtained from the stimulation 
of either labyrinth. 
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CEREBELLOPONTINE NEW Growtus. Pointing Reaction. This 
test was used in 8 patients having cerebellopontine new growths. 
(1) In the first the preliminary examination elicited normal pointing 
reactions. On repeating the tests several days later there was an 
outward pointing error in the arm homolateral to the tumor. (2) 
The second patient was studied on four different occasions- 
all within four months—the first being previous to operation and 
the others between the first and second attempts at tumor extir- 
pation. In all four examinations, notwithstanding a marked ataxia 
in the limbs homolateral to the lesion, the tests were performed 
correctly. The third, fourth, fifth, seventh, and eighth patients 
were only tested before operation. In 2 of these (3) (5) the point- 
ing reactions were well done, though a marked unilateral ataxia 
existed at the time. In another (4) there was an inward and down- 
ward pointing error of the arm contralateral to the tumor. Another 
(7) (cerebellopontine cyst) showed a downward. pointing error of 
the homolateral arm. ‘The following day all of the reactions were 
normal. The third examination, made twenty-four hours later, 
revealed an inward pointing error of the homolateral arm. The last 
of this group (8) gave normal reactions. 

(6) The sixth patient showed an outward pointing error of the 
arm contralateral to the growth during the preliminary tests. 
Two days later the pointing reactions were well done on either 
side. The same normal responses followed in a.third examination 
made one month subsequent to the extirpation of the new growth. 
But in six additional weeks the arm homolateral to the diseased 
side showed an inward and upward error. 

Caloric Text. Nine patients with cerebellopontine tumors 
were investigated with the caloric test. (1) The first showed no 
response of any kind when the ear homolateral to the lesion was 
irrigated. Irrigation of the opposite meatus, however, resulted in 
moderate nystagmus and fairly marked reaction movements. 
There was great impairment of hearing on the tumor side. (2) 
The second patient reacted normally when the labyrinth contra- 
lateral to the tumor was stimulated; but no reaction movements, 
no subjective discomfort, and only slight nystagmus resulted when 
the opposite side was irrigated. A spontaneous nystagmus with 
its quick component directed toward the ear opposite the lesion 
was not entirely obliterated by the artificial jerks, 7. ¢., when the 
patient looked toward the ear which was being irrigated. After 
a suboccipital decompression, reaction movements appeared in 
the arm homolateral to the tumor when the test was tried in the 
sar of the same side. A more marked nystagmus also followed this 
irrigation. In eight additional weeks just previous to a second 
exploratory operation the responses from the two labyrinths were 
alike. There was a rather marked nystagmus, but neither reaction 
movements nor subjective discomforts. Hearing in the homo- 
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lateral ear was greatly impaired. The caloric tests in the third 
patient (3) were without visible effect. Neither nystagmus nor 
reaction movements resulted from the stimulation of either laby- 
rinth. (4) The fourth subject gave no response during the irriga- 
tion of the homolate:al ear, but when the opposite side was irrigated, 
nystagmus and definite reaction movements (in both arms) appeared. 
The patient listed as fifth (5) in the report of the pointing tests was 
not investigated with the caloric reaction. The sixth patient (6) 
examined just previous to the extirpation of a lateral recess endo- 
thelioma which lay deeply imbedded in the hemisphere showed 
no spontaneous nystagmus. From the labyrinth opposite the lesion 
there followed a normal response—nystagmus, general reaction 
movements, considerable dizziness with some slight nausea, and 
falling dependent upon the position of the head. From the tumor 
side no response whatsoever was elicited. Hearing was only 
slightly affected in this ear. Irrigation of the labyrinths of the 
seventh patient (7) resulted in nystagmus and bilateral reaction 
movements from both sides. The homolateral ear, however, was 
deaf. A second investigation made two days later afforded the 
same results except that the nystagmus was considerably longer 
in appearing when the homolateral ear was irrigated; but the reac- 
tion movements, on the contrary, resulting from this stimulation, 
were more marked than those which followed the stimulation of the 
contralateral labyrinth. A single examination of the eighth patient 
(8) showed good reaction movements and coarse nystagmus when 
the contralateral ear was irrigated, but no nystagmus and slight 
reaction movements when the homolateral side was irrigated. The 
homolateral ear was deaf (deafness appeared during this illness). 
Dissimilar reactions were obtained from the two labyrinths in the 
2 remaining patients (9) (10). While irrigation of the contra- 
lateral ear affected the spontaneous nystagmus and caused some 
dizziness, irrigation of the homolateral side had no apparent effect. 
The reaction movements were not investigated. Hearing was 
seriously impaired on the tumor side in both cases. 

EXTRACEREBELLAR NEW GrowtTus LYING INFERIOR TO THE 
Vermis. Pointing Reaction. The pointing test was studied in | (1) 
of the 3 patients belonging to this group. During the first and 
second examinations (several days apart) normal reactions were 
obtained from the limbs, the head, and the trunk. During the 
third examination, however, both arms deviated outward. Subse- 
quent to a combined exploratory and decompressive operation 
(large glioma) the tests were again performed correctly. 

Caloric Test. A limited spontaneous nystagmus was noted in 
the patient (1) mentioned above. It was only visible when the 
eves were turned toward his right. During the first examination 
there appeared with each irrigation slight reaction movements in 
the two arms, a very moderate nystagmus, and a tendency to fall 
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in a direction dependent upon the position of the head. The patient 
experienced some dizziness. The second examination (two days 
later) yielded somewhat different results. No reaction movements 
in either arm were visible and there was no inclination to sway or 
fall. In 2 other patients (2) (3) the vestibular responses were 
approximately normal. 

Discussion. While pointing errors of the arms appear in many 
affections of the central nervous system,’ Barany believes that 
they always arise through changes either in the cerebellar cortex 
or in the efferent fibers passing from it. He explains the occur- 
rence of pointing errors in patients with lesions elsewhere in the 
brain by assuming that such errors result from the cerebellum 
indirectly through pressure (Fernwirkung).4 If a pointing error 
is present but the normal reaction movements in the affected arm 
are still procurable, it indicates that the error is due to pressure 
exerted upon the cerebellum from a distance. When the reaction 
movements are all elicited except the one opposite to the pointing 
error it indicates, on the other hand, that the deviation is the 
result of a cortical lesion in the cerebellum. 

It has been shown that after a time the spontaneous errors disap- 
pear. To demonstrate the defect in such a case it is necessary 
to make use of the caloric tests. In cerebellar disease Ruttin, 
Neumann, Oppenheim, and others describe an excessive excita- 
bility of the vestibular apparatus on the affected side (nystagmus 
and reaction movements). 

In most of the patients reported here with cerebellopontine 
tumors the responses from the two labyrinths were sufficiently 
different to be of supplementary use in localizing the disease. In 
a few patients with new growths in one or the other hemisphere 
the reactions were likewise helpful. Pointing errors elicited in the 
arm homolateral to the lesion were shown to have a localizing 
significance by the absence of local reaction movements in a direc- 
tion opposite to the spontaneous deviation. The decreased response 
from the labyrinth on the diseased side was also helpful in a few 
instances in suggesting the side of the new growth. In the majority 
of the cases, however, the results were ambiguous and afforded 
no assistance in establishing a diagnosis. In fact, in numerous 
instances the conclusions drawn from these results were at variance 
with the other physical findings, and had any great reliance been 
placed in them, would have led to erroneous results. 

From such experiences it is evident that these tests are likely 
to give less consistent results in patients with tumor than in 


3 Rothmann, The Differential Diagnostic Significance of the Barany Pointing 
Reaction, Neurol. Centralbl., 1914, xxxiii, 3. 

4 Barany, Additional Researches on the Relations between the Vestibular Appar 
atus and the Central Nervous System, Wien. med. Wehnschr., 1912, Ixii, 3210 

5 Lehrbuch der Nervenkrankheiten, 1913, p. 920. 
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patients with other types of lesion. Barany® regards fluctuations 
in pointing errors and in reaction movements as a sign that such 
deviations from the normal are due to the cerebellum only indirectly 
—through pressure exerted upon it from a distance. In the patients 
with verified cerebellar new growths reported here there were 
numerous instances in which the reactions varied from one exami- 
nation to another. 

The explanation of these variations probably chiefly concerns 
two factors. Tumors in the posterior fossa rapidly lead to a con- 
dition of secondary internal hydrocephalus. This means a general 
increased intracranial tension. Symptoms and signs which might 
arise from circumscribed cerebellar lesions, in the presence of such 
an increased pressure, probably undergo considerable alteration 
and become untrustworthy for diagnostic purposes. In the second 
place most of the tumors which directly affect the cerebellum 
are grossly mutilating in their growth. Great areas are often 
involved and anatomical landmarks are effaced. From such an 
involvement of centres—often rapidly increasing as the tumors 
spread—we might expect confusing results when functional tests 
are tried. 

The degree of intracranial tension was estimated in each case. 
For this purpose both the pressure at operation and the swelling 
of the optic nerve heads were used. It seemed possible that some 
relationship might exist between the degree of intracranial tension 
and the nature of the responses. No satisfactory evidence of such 
a relationship, however, was found. 

As Barany,’ Friesner and Braun,’ and others have pointed out, 
in the reaction movements we have a means of differentiating 
between the balance disturbances due to labyrinthine disease and 
those of another origin. When the labyrinth is injured, Wilson 
and Pike’ and others have shown that the tendency to fall is always 
in the direction of the slow component of the nystagmus. When 
the cerebellum is involved, on the other hand, the falling is inde- 
pendent of the direction of the spontaneous nystagmus. The 
direction of the falling, furthermore, does not change with changes 
in the position of the head. Barany found that patients with cere- 
bellar disease fell mostly toward the involved side. 

In the cases reported above, the direction of falling was almost 
invariably independent of the direction of the nystagmus and the 
position of the head. It likewise appeared to bear no relation to 
the side of the lesion. The latter feature has been discussed more 
fully in another place.” Frequently irrigation of the homolateral 


6 Demonstration of Patients, with Comments, Wien. klin. Wehnschr., 1911, xxiv, 
1173. 

7 The Vestibular Apparatus and the Cerebellum, Brit. Med. Jour., 1910, ii, 
1245. 

8 Loc. cit. ® Vertigo, Jour. Am. Med. Assn., 1915, lxiv, 561. 

10 Grey, loc. cit. 
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sar had no effect on the spontaneous falling, whereas stimulation 
of the opposite labyrinth resulted in a labyrinthine type of falling. 

Neumann,!! among others, believes that each cerebellar hemi- 
sphere exercises control of an inhibitory nature over the nystagmus 
directed toward its own side. Tumors and other lesions which 
destroy a hemisphere abolish this inhibitory influence. Accord- 
ingly, in such cases, when the labyrinth contralateral to the disease 
is stimulated with cold water a nystagmus toward the affected side 
follows which outlasts a normal reaction by several minutes. This 
so-called enduring nystagmus may last from five to fifteen minutes 
or more. In the cases with hemisphere tumors encountered here 
no considerable endurance of the nystagmus was noted. Frequently 
differences were observed in the responses from the two ears, but 
usually these were due to a diminished reaction on the diseased 
side. These findings seem to be in accord with the results obtained 
by Bauer and Leidler® from extirpating different parts of the 
cerebellum in animals. They found that so far as the cerebellum 
itself is concerned an increased excitability of the vestibular appara- 
tus only appeared from lesions of the vermis. 

Barany™ and others have found that most of the cases with brain 
tumor in which there was a considerably increased pressure in the 
posterior fossa experienced very little subjective discomfort from 
the caloric tests. The appearance of much dizziness and nause: 
and of vomiting speaks against a process in the posterior fossa. 
The results from the irrigations reported here entirely agree with 
these experiences. 

Conc.usions. The caloric test has proved to be an important 
means of differentiating labyrinthine from intracranial disease. 
Together with the pointing reaction, this test has been found of 
value, furthermore, in localizing circumscribed lesions in the 
cerebellum. The present report has to do with the results obtained 
from using these tests in 31 patients with cerebellar or extra- 
cerebellar tumor. 

In most of the patients having cerebellopontine new growths 
and in certain of those with tumors of one or the other hemisphere, 
the reactions were sufficiently characteristic to be of supplementary 
value in localizing the disease. This suggests the desirability of a 
further study of these tests in neurological diagnosis. In other 
patients with intra- or extracerebellar tumor, on the contrary, 
the results were often ambiguous and afforded no assistance in 
establishing a diagnosis. In fact, in numerous instances the con- 

11 Quoted by Friesner and Braun, loc. cit. 

12 Concerning the Effect of Excision of Different Portions of the Brain on the 
Vestibular Eye Reflex, Arb. a. d. Neurol. Instit. a. d. Wiener Univ., 1912, xix, 155. 

13 Loc. cit. 

M4 Since this paper was prepared for publication the pointing reaction and the 
caloric test bave been studied in about a dozen and a half additional certified 


eases of cerebellar tumor. The conclusions drawn from these examinations differ 
in no essentials from those outlined above. 
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clusions drawn from these results were at variance with the other 
physical findings, and, had any great reliance been placed in them, 
would have led to erroneous results. 

There are probably a number of factors responsible for the occur- 
rence of atypical reactions in patients with certified cerebellar 
tumors. As the more important we may mention first, the great 
increase in intracranial pressure due to an internal hydrocephalis 
which ultimately accompanies new growths in the posterior fossa, 
and second, the diffuse nature of many of the tumors common to 
the cerebellum. 


A CASE OF PRIMARY SPLENIC HODGKIN’S DISEASE. 


By R. Metion, M.Sc., M.D. 


ASSISTANT PROFESSOR OF PHYSICAL DIAGNOSIS, AND DIRECTOR OF THE LABORATORY 
OF CLINICAL PATHOLOGY, HOMEOPATHIC HOSPITAL, UNIVERSITY OF MICHIGAN, 
ANN ARBOR, MICHIGAN. 


Since 1832, when Hodgkin reported 7 cases of the condition 
which now bears his name, the etiology has been unknown, and 
until recently its pathology was ambiguous. But through the 
efforts of Reed, Longecope, Andrews and others an_ histological 
picture has been established which undoubtedly places it among 
the disease entities and separates it from several conditions with 
which it has been confused. Most prominent among these are 
tuberculosis, lymphosarcoma, and pseudoleukemia. 

Sternburg,' in 1899, held that it was a special glandular form of 
tuberculosis, just as lupus was a special cutaneous manifestation. 
This view is no longer tenable in light of the proof that lymphatic 
tuberculosis and Hodgkin’s disease may coexist. At the time this 
‘ase was autopsied the diphtheroid organism had not been pro- 
mulgated as the probable cause of the condition. The etiology is 
far from settled yet. The later results of the vaccine treatment 
have not given the ground for hope that some of the earlier over- 
enthusiastic reports afforded. 

Characteristically, the disease has its origin in the cervical 
lymph glands, but cases of anomalous origin have been reported 
from time to time. Parkes Weber? reports a case primary in the 
bronchial glands. The first signs in this case were cyanosis and 
edema of the extremities, with osteo-arthropathy as a prominent 
terminal feature. Symmers* reports 2 cases primary in the retro- 
peritoneal lymph nodes, and others having this origin have been 
reported previously. 

1 Ztschr. f. Heilk., 1898, xlx, 21. 


2 Proc. Royal Soc. Med., 1909, ii, Clin. Sec., 66. 
3 Arch. Int. Med., 1909, iv, 218. 
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Lyon‘ states that there is no evidence that a primary splenic 
form of Hodgkin’s disease exists. Reed® says that we know of no 
cases where the pathological anatomy was described in sufficient 
detail to permit of a positive diagnosis in which the disease com- 
menced elsewhere. Longcope® describes a case originating in the 
retroperitoneal lymph nodes. Simmons’ also reports 2 cases primary 
in the retroperitoneal lymph nodes. 

But after a thorough search of the literature 1 am unable to 
find any case of this disease that can unequivocably be demon- 
strated to be of primary splenic origin. There are only two which 
make such a claim, both of which I shall subsequently discuss in 
connection with the analysis of the findings of this case, which | 
will now describe in detail. 

CasrE History.—On October 25, 1910, C. L., female, aged seven- 
teen years, entered the University Hospital (Homeopathic). At 
that time she complained of severe pain in the left hypochondriac 
region. They were more frequent at the menstrual periods. She 
had had the diseases of childhood, measles, chicken-pox, ete. 

Her present illness dated from February, 1910, when she had 
chills and fever, with pain in the left side, from which she was in 
bed for one week. Since then she has had intermittent chills and 
fever. Her menstruations, which were normal in every respect, 
began when twelve years of age, but since February, 1910, she 
has had amenorrhea with vicarious epistaxis. At the time of enter- 
ing the hospital there was copious epistaxis present every morning, 
and more rarely through the day. 

In September, 1910, she contracted a cold which seemed to settle 
in the-left hypochondrium, causing pain which has been almost 
constant and accompanied by a persistent cough. 

She was first sent to the Gynecological Clinic, when Dr. Kinyon 
operated for atresia of the vagina, removed cervicovaginal adhesions, 
and freed an adherent clitoris. Five days after the operation the 
temperature started to rise, reaching 103.5° on the ninth day after 
operation, and staying at this point for three days. It then grad- 
ually receded, reaching normal in nine days. Previous to this 
operation the urine was negative and the blood examination was 
as follows: reds, 4,500,000; whites, 3000; hemoglobin, 90 per cent. 

Differential count of leukocytes: Large lymphocytes, 3.3 per 
cent.; small lymphocytes, 11.7 per cent.; mononuclears, 2 per cent. ; 
polymorphonuclears, 80.5 per cent.; eosinophiles, 2 per cent.; baso- 
philes, 0.5 per cent.; myelocytes, none; count of 400 cells, 100 
per cent. 

On November 8, 1910, the count was: reds, 2,800,000; whites, 


4 Osler’s Modern Medicine, p. 675. 

6 Johns Hopkin’s Hosp. Rep., 1902, x, 133. 

6 Bulletin Ayer Clinical Laboratory, Pennsylvania Hospital, 1903, vol. i-iv. 
7 Jour. Med. Research, 1903, ix, 328. 
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1000; hemoglobin, 75 per cent. Differential count: small lympho- 
cytes, 11 per cent.; large lymphocytes, 2.5 per cent.; mono- 
nuclears, 1.5 per cent.; polymorphonuclears, 84 per cent.; eosino- 
philes, 1 per cent. myelocytes, none; count of 500 cells, 100 
per cent. 

On November 15, 1910, the count was: reds, 2,600,000; whites, 
800; hemoglobin, 60 per cent. The differential was in substance 
the same as the above. The urine was still negative, and a von 
Pirquet test was also negative after ninety-eight hours. 

On November 15 she was transferred to the Surgical Clinic, 
when she came under the care of Dr. Dean T. Smith. A physical 
examination showed an enlarged spleen and bilateral enlargement 
of the inguinal lymph nodes. The axillary glands as well as the 
cervical were negative. There was an area of dulness over the 
left lung, extending to the third rib in the sternal line, and going 
slightly higher in the midaxillary line. Over this area the voice 
sounds and tactile fremitus were absent, but distant bronchial 
breathing was noticeable. 

On November 18, 1910, Dr. Smith performed a splenectomy, 
the patient reacting nicely. On the second day following the opera- 
tion the temperature started to rise, and on November 24 had 
reached 104°. Up until this time the pulse had stayed with the 
temperature, but at this point they parted, the pulse going up to 
150 and the temperature gradually falling to 100° on November 
30, at which time the patient died. The blood count showed: reds, 
2,900,000; whites, 11,500; hemoglobin, 70 per cent. Differential 
count was not materially altered from the other counts. 

Autopsy Protocot. External Examination, General. Build: 
Frame small; length, 150 cm. Eyes: Blue, eyeball gray; pupils 
dilated. Neck: Negative. Abdomen: Oval above the level of 
the ribs. Anomalies: None on external examination. Surgical 


' wounds: 3 em. to left of ensiform and one finger-breadth below 


rib is a surgical wound 19 cm. long. The uppermost 11 cm. has 
stitches and is not united. The rest of the wound is united super- 
ficially except at the lower part, where 8 cm. is open. Scars: Scar 
on forehead above eyebrows. Skin: Pigmentation slight. Hair: 
Light in color, small in amount; pubic hair shaved. Teeth: Good. 
Mucous membranes: Pale; conjunctive pale. Museles: Slight 
muscular development. Rigor mortis: In jaw. Panniculus: 
Moderate in amount. Edema: Slight edema above ankles. Body 
heat: Present. Hypostasis: Purple hypostasis on buttocks and 
back. Inguinal lymph nodes large and palpable. Cervical and 
axillary lymph nodes not palpable. 

Thorax and Abdomen (Main Incision). Panniculus: Moderate 
amount, 1.5 em. thick over abdomen. Musculature: Seant in 
amount, good red color; little blood escapes from incision. Abdom- 
inal cavity: Contains about 200 ¢.c. of clear fluid with fibrin 
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flakes. Small and large intestines distended by gas. Surface 
moist and shining. Adhesions about coils of intestines and about 
the cecum; fibrinous exudate. Appendix and cecal region bound 
down by easily-broken adhesions. Purulent exudate. Appendix 
points inward to the pelvis, behind uterus. Cecum adherent to 
the upper border of broad ligament, lying in a walled-off area in 
which lies a purulent exudate. Parietal peritoneum loosely adherent 
to the capsule of the liver on right, and capsule more adherent 
along the upper end of the surgical wound. Omentum: Spread 
over intestines down to the lower part of the pelvis and adherent 
loosely to coils of intestine. Congested; vessels dilated; adherent 
along wound. Position of abdominal organs: Liver four finger- 
breadths below ensiform at median line, two finger-breadths below 
rib border on right nipple line. Transverse colon at level of 
umbilicus. Stomach four finger-breadths above the ensiform. 
Position of diaphram: Dome of diaphram, fourth rib on right, 
fifth rib on left. Mamme: Free from tumor. Gland tissue slight. 
Right clavicle dislocated at sternoclavicular articulation. Sternum: 
Negative. Enlarged lymph node at upper end. 

Thorax. ‘Thoracic cavity: Left plural cavity contains 1 liter 
straw-colored fluid; lungs do not recede from wall. Left lung 
loose adhesions, especially over dome of diaphram and at upper 
pole. Right lung more adherent at lower margin. No fluid in 
right pleural cavity. Apex of heart in fifth intercostal space in 
nipple line. Anterior mediastinum: Fat scant in amount. Thymus: 
No gross evidence of thymus. Pericardium: Not adherent to epi- 
cardium. Fluid not increased, about 5 c.c. clear, straw-colored 
fluid, no flakes. Heart: On cutting the great vessels there is a 
large amount of postmorten cruor. Heart size of right fist of the 
cadaver. Surface shining. No sclerosis. Right heart: Right 
ventricle contains postmortem clot. Papillary muscles well devel- 
oped. Left heart: Left ventricle contains a quantity of cruor. 
Small amount of agonal clot in lower part. Wall, 1.5 cm., 2 to 3 
mm. fat. Cardiac orifices and valves: Mitral valve admits two 
fingers; flaps not thickened; no vegetations. ‘Tricuspid admits 
two fingers; flaps negative. Pulmonary admits thumb; nega- 
tive. Aorta admits thumb; flaps negative. Left lung: Lobes 
separate easily. Surface pale; mottled. Crepitates through- 
out. Slight anthracosis. On section dry; yield small amount of 
blood on pressure, less in upper lobe. Lower lobe more fluid and 
blood and lower portion more firm in consistency. Right lung: 
Darker on surface; pleura more congested; scattered areas which 
do not crepitate. Lower lobe is solid and crepitates in upper part 
of the lower lobe. More blood exudes than from left. On the sur- 
face are occasional yellow-white spots which on section are dis- 
crete in outline and yield a thick, yellow fluid. Lower lobe: Solid; 
on section two-thirds is airless and the spaces are filled with creamy 
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mucoid thick fluid. Bronchial glands: Very edematous; enlarged; 
slight pigmentation. 

Abdomen. Peritoneum: Parietal peritoneum shows numerous 
white spots. At upper pole of wound site was a walled-off area 
which, when opened, let out a thick, creamy, mucoid fluid, recog- 
nized in the gross as pus. Tissues separated at wound site and a 
handful of clot scraped out. Area of clot and exudate extends over 
fundus of stomach, clear to esophageal junction. Spleen: Removed 
previously and in its site blood clots and adhesions of surrounding 
organs; at site of attachment of spleen the splenic mesentery is 
drawn up in a knot and still held in place by ligatures not absorbed. 
Left adrenal: Normal. Left kidney and ureter: Ureter not dilated; 
perinephritic fat scant in amount; fibrous capsule strips easily; 
surface smooth; stellate veins moderately distinct. Right adrenal: 
Normal. Right kidney and ureter: Ureter not dilated; surface 
smooth; capsule easily stripped; on section, bleeds easily. Duo- 
denum: Admits thumb with ease. Bile passages: No obstruction; 
on pressure, very pale bile escapes. Pancreas: ‘Tail of pancreas 
adherent to parietal peritoneum. Inguinal and cervical lymph 
glands were removed; not visibly enlarged. 

Microscopic Finpines. Heart: Moderate cloudy swelling with 
some fatty degeneration. 

Lungs: Purulent bronchopneumonia and metastatic abscess. 
Fibrinopurulent pleurisy. 

Liver: Diffuse fatty degeneration. Marked pigmentation of 
liver cells which consists of bilirubin and hemosiderin. ‘There is 
also a progressive fibrosis beginning in the islands of Glisson and 
ramifying between the hepatic cords. The change is almost iden- 
tical to that found in the lymph glands. The tissue consists of 
fibroblasts, large endothelial cells, plasma cells, polymorphonuclears, 
and multinucleated endothelial giant cells. 

Spleen: The splenic pulp is almost obliterated by a progressive 
fibrotic process which varies from an early stage with many fibro- 
blasts to a later stage in which there are very few cellular elements. 
Intermingled with the fibroblasts are many plasma cells and multi- 
nucleated giant cells. Only an occasional Malpighian body is 
found, which in most cases consists of an artery almost obliterated 
by proliferative change, while the accompanying lymphocytes are 
few in number or are replaced by fibroblasts. That the process 
is quite an old one is shown by the many large areas of anemic 
necrosis generally diffused throughout the splenic substance. They 
are surrounded by a great collection of blood pigment giving an 
intense iron reaction. 

Kidney: Generalized cloudy swelling which is more marked in 
some areas than others. Marked medullary congestion which is 
also present around the convoluted tubules and glomeruli. At the 
periphery of these areas the epithelium of the tubules shows a 
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heavy deposit of dark-brown to black granules of pigment of 
varying size. 

Adrenal: Marked cloudy swelling; fatty degeneration; fibrosis 
and hemorrhage. 

Thyroid: Negative. 

The cervical lymph glands show slight lymphoid hyperplasia. 
The inguinal glands show very intense lymphoid hyperplasia, 
endothelial hyperplasia, great increase in stroma, multinucleated 
endothelial giant cells but no eosinophiles. The bronchial and 
retroperitoneal nodes show nearly the same changes, but the fibrosis 
is more extreme and the lymphoid changes are not so marked. 
There are many giant cells. 

CriticaL ANatysis. An analysis of this case shows that we 
have a chain of evidence entirely adequate for establishing the 
anomalous origin of this case of Hodgkin’s disease. 

1. I wish to lay stress on the fact that at no time in the patient's 
history has there been any noticeable enlargement of the cervical 
glands. This is an exceedingly pertinent fact, and in itself is almost 
conclusive evidence that we must look elsewhere for the origin of 
the condition. 

2. As further evidence for the anomalous origin, we have the 
patient’s first definite symptoms beginning with pain in the left 
hypochondrium, accompanied by chills and fever. At about the 
same time, the menstrual flow which had been normal for five 
years gave place to a vicarious epistaxis. Six months later a cold 
seemed to aggravate the pain in the left hypochondrium, after 
which she developed a persistent cough which lasted until her 
death. This symptom probably corresponded to the involvement 
of the bronchial glands. 

3. Of the lymphatic structures involved by far the most advanced 
pathological changes were found in the spleen. The practical 
obliteration of the lymphoid tissue of the splenic pulp by the intense 
proliferation of the hyalin connective tissue and the many areas of 
anemic necrosis bore adequate testimony to the age of the condition. 

4. The atrophy of the liver, with the extension of the typical 
Hodgkin’s changes into its lymphatics, is further evidence that 
the splenic changes are very old. 

The lack of involvement in most of the nodes in the upper extrem- 
ities, coupled with the progressive involvement in the other nodes 
culminating with the very old changes in the spleen, as well as the 
fact that the events in the clinical history are a reciprocal to this 
sequence complete the chain of positive evidence that is necessary 
to establish the origin of the condition in this case. 

Wade: reports a case the origin of which he interprets to be in 
the spleen. An abridgement of the findings follow: A farmer, 
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aged fifty-five years, had had several attacks of malaria during his 
youth. Following a severe cold he developed pain under the left 
costal margin. In the several months which succeeded the pain 
moved gradually from this site to the umbilicus. Intermittent 
chills, fever, and night sweats were a prominent feature. For 
eight years previous to the attack, which eventuated in operation, 
the patient suffered from a pain in the right lumbar region. It 
was learned that he died two years after the operation; nothing 
more of the subsequent history was learned, nor was any autopsy 
obtained. An enlarged spleen was removed which showed the 
picture of Hodgkin’s disease. Fibrotic changes were the most 
prominent, although no areas of necrosis, caseation, or calcification 
were found. No enlarged abdominal glands were noted at the 
operation. There was no superficial glandular enlargement. He 
concludes: 

“That the spleen was the original site in the case herein presented 
may be denied on the ground of incomplete assurance of the absence 
of a focus elsewhere. It is true that without an autopsy at or about 
the time of operation, this could not be absolutely established, 
but it would seem that a consideration of the clinical history and of 
the operation and the microscopic findings indicate definitely that 
the process arose in this organ.” 

On physical examination the chest was negative and no super- 
ficial glands had been noted. Again, in his conclusions, he says: 

“Tn view of our ignorance of the etiology of the condition, and of 
the fact that the process occasionally arises in other deep-seated 
lymphadenoid tissues, the possibility of a splenic origin cannot 
be denied. Since in this case there was at no time any enlargement 
of the superficial lymph glands, nor was there evidence of any 
lymphatic hyperplasia within the mediastinum or abdominal 
cavity, and since the disease was of long standing in the spleen as 
evidenced by the gross and histopathological appearance, it should 
be considered one of primary splenic Hodgkin’s disease.” 

Symmer’s case was that of a girl, aged eighteen years, with 
splenomegaly, who three years before her death from splenectomy 
passed clots of blood from the bowel and had a chronic relapsing 
fever. The spleen macroscopically and microscopically showed 
evidences of Hodgkin’s disease, but no place in the description 
can | find evidence that the changes in the spleen were older than 
those in the lymph glands. The description states that “no areas 
of necrosis were found,” and the changes in the lymph glands are 
not recorded because no autopsy was obtainable. He states that 
at the operation it was not noticed that the abdominal glands 
were affected, but this statement may also be difficult to prove 
without the aid of the microscope. He merely states that in his 
opinion the case represents one of primary splenic Hodgkin’s dis- 
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ease, and that he has not been able to find an exactly similar case 
in the literature. 

A review of these cases show that they both fall in the same 
category, viz., the conjectural. It is true that they are both very 
suggestive, but the autopsy evidence which makes it possible to 
unequivocally demonstrate their contention is lacking. In Wade’s 
analysis of his own case he admits that its origin in a focus elsewhere 
cannot be absolutely disproved without an autopsy, but believes 
that the case should be called a primary splenic involvement, 
particularly from lack of evidence of glandular involvement else- 
where, from the clinical history and from the exploratory results 
of the operation. 

When the splenic origin of this condition is so much in doubt 
the assumption of lack of involvement of all lymphatic nodes on 
merely gross examination would seem to be taking too much for 
granted. As the chest was not opened, there is a dearth of evidence 
regarding the bronchial nodes, and in light of the present theories 
concerning etiology these nodes would naturally be next in order 
of involvement. It is a fact not generally recognized that one may 
have moderate enlargement of glands in one location, which may 
gradually subside, at which time the progress is usually active 
elsewhere. This circumstance, coupled with the fact that the 
inguinal glands in my case, showed moderately-advanced changes, 
although they were not abnormally palpable, would seem to ser- 
iously question the value of Wade’s evidence that the lymphatic 
nodes in his case were not involved. 

Another point regarding the clinical history, which he says 
points very strongly to primary splenic Hodgkin’s: ‘The patient 
has given no other symptom for years but a pain in the region of 
the spleen.”’ For eight years before the pain started under the 
left costal margin the patient suffered from pain in the left lumbar 
region. 

A history of probable splenic trouble covering that length of 
time with no glandular involvement points much more strongly 
to a Gaucher type of splenomegaly than to Hodgkin’s disease, which 
does not run such a prolonged course as the former. Under such 
circumstances | should think that it would be quite necessary 
to differentiate this condition. The microscopic picture is usually 
definite, but it must be borne in mind that these changes. were 
superimposed on an old malarial spleen, which might seriously 
complicate the microscopic picture, especially since fibrosis was 
the predominating feature. 

Conciusions. I am able to find no case in the literature which 
can be demonstrated to have had its origin in the spleen. The 
cases of Wade and Symmers are suggestive, but the absence of 
a complete autopsy render the evidence inconclusive. 

I believe that in the case which we have reported we have all 
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the evidence necessary to demonstrate our contention. ‘The entire 
clinical history covering a period of not over two years, the lym- 
phatic glandular involvement of chest, abdomen, and inguinal 
regions, all showing changes decidedly younger than those in the 
spleen, complete a chain of evidence which is entirely adequate. 


RESULTS WITH CHOLESTERINIZED ANTIGENS IN 
NON-SYPHILITIC SERA. 


By C. W. McC ure, M.D., 
AND 


E. S. Lorr, M.D. 


(From the Clinical Laboratory, Department of Internal Medicine, State University 
of Iowa, Iowa City, Iowa. 


Tuat additions of cholesterin to alcoholic extracts used as 


antigens in the Wassermann reaction increase the delicacy of the 


test is well established. As small an amount as 0.0125 gram per 
100 ¢.c. of extract sharpens the end reaction.' 

The specificity of cholesterinized antigens is questioned by many 
observers. It may be stated that even with those obtaining the 
best results, certain cases are reported as giving positive reac- 
tions which are questionably luetic. These questionable cases 
and those clinically non-syphilitic cases reported as giving posi- 
tive reactions can not be placed into definite groups as can those 
which give non-specific reactions with the non-cholesterinized 
alcoholic extracts. Therefore, the clinical interpretation of positive 
results obtained with cholesterinized antigens must be. slightly 
guarded. 

Because of this an attempt has been made to find what amounts 
of cholesterin may be added to an alcoholic extract without decreas- 
ing its specificity as an antigen. 

Three alcoholic extracts were used: two the livers of luetic feti 
and one of guinea-pig hearts. The liver extracts were prepared 
by shaking the finely chopped liver with ten parts of absolute 
alcohol for four hours on each of three days, placing in the incubator 
at 38° C. in the interim, decanting, and preserving on ice. The 
guinea-pig heart extract was made by placing one to two hearts 
into 500 ¢.c. of absolute alcohol every week for a period of six 
months. 

The cholesterin additions were made by weighing into a 50 c.e. 


1 Loe, cit, 
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volumetric flask, then adding the alcoholic extract and placing 
in the incubator at 38° C. In two to four hours frequent shaking 
brought about complete solution of the cholesterin. 

The technic of titration for the anticomplementary amounts 
of the extracts and the Wassermann system employed were that 
of Citron as outlined by Garbat.? 

In order to compare the cholesterinized with the plain alcoholic 
extract from which it had been prepared, reactions were run simul- 
taneously on all sera with both types of antigens. 

The alcoholic extracts of livers are designated as “LI.” and 
“VL,” and of guinea-pig heart as “GP.” The cholesterin additions 
are designated as “CX,” “CA,,” “CA,” “A,” and “B.” 

Readings are designated as ++++, +++, +4, or +, 
depending upon the degree of inhibition of hemolysis. +--+ mean 
a positive reaction, the second antigen tube being hemolyzed, but 
the first showing complete inhibition of hemolysis. 

For brevity + reactions are considered as negative, since in this 
clinic such reactions are considered as of no value in diagnosis. 

Extract “LL” was compared with “CA,” containing 0.0248 
gram of cholesterin per 100 ¢.c., and “CA,” containing 0.0496 
gram, in 51 sera; 48 of these were negative with all three antigens. 
Three cases of syphilis were + with “LL” and “CA,” but ++ 
with “CA.” 

“LL” and “CA,” were compared in 163 sera. Of these 140 
were negative and 15 positive, with both types of antigens. ‘Three 
cases of lues were negative with “LL” and ++ with “CA,.” 
‘Two cases were + with “LL” and ++ with “CA).” Repetition 
of the reaction in the same sera twenty-four hours later gave 
+ with both “LL” and “CA,.’’ These two cases were clinically 
non-syphilitic. The diagnoses were neurasthenia and gonorrhea! 
spur. 

Extract “VL” was compared with the cholesterin additions 
“CX,” containing 0.0125 gram, “CA,,” 0.0251 gram, and “CA,” 
0.0502 gram of cholesterin per 100 ¢.c. of extract “VL.” 

With “VL” and “CX” agreement was obtained in 12 negative 
and 15 positive sera. The serum of a case of eczema clinically 
free from syphilis was negative with “VL,” but ++ with “CX.” 
The same serum one week later was negative with both “VL” 
and “CX.” 

Agreement was obtained with “VL” and “CA” in 33. non- 
syphilitic sera. “CA” was positive and “VL” negative in the sera 
of 2 syphilitic cases. 

“VL,” “CA,” “CA” were compared in 14 sera. There were 12 
negative agreements. One case of lues was + with “VL,” and 
“CA,” but ++ with “CA.” A case of inguinal hernia which was 
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clinically free from lues was + with “VL” and “CA,” but ++ 
with “CA.” 

“WL,” “CX,” “CA,,” and “CA” were compared in 41 negative 
sera. Negative agreement was obtained in 40 of these. A case of 
pseudoleukemia vera which was clinically free from syphilis gave 
++ with “CX” but was negative with the other three antigens. 

Extract “VL” was compared with “B” containing 0.0996 
gram of cholesterin per 100 ¢.c. in 89 sera; 62 negative and 21 
positive agreements were obtained. In 6 cases of lues “VL” was 
negative but “B” ++. 

extract “GP” was compared with “A” containing 0.101 gram 
of cholesterin per 100 c.c. in 288 sera; 239 negative and 37 posi- 
tive agreements were obtained. In 6 cases of syphilis ‘A’ was 
++ but “GP” negative; 6 cases without evidences of syphilis 
gave ++ with “A” and negative reactions with “GP.” On 
immediate repetition of the reactions with the same sera and the 
same reagents which were used in the primary test 5 of these sera 
gave + results. The diagnoses in these cases were rheumatic 
endocarditis, optic atrophy (the cerebrospinal fluid was negative 
for pleocytosis, globulin, and Wassermann), lobar pneumonia, and 
two of pregnancy. 

Discussion AND SumMaRY. The above results were obtained 
in 658 sera of 501 cases. All of these cases were house patients 
and were subjected to the usual thorough routine study. Where 
questionable results were obtained with the cholesterinized extracts, 
special care was taken to detect evidences of syphilis. Negative 
sera were largely used, positive sera being used only in number 
enough to show the value of the experimental antigen. 

Non-specific reactions have been obtained with antigens repre- 
senting additions of 0.0125, 0.0248, 0.0496, 0.0502, and 0.0996 
gram of cholesterin to 100 ¢.c. of the alcoholic extract of syphilitic 
livers; also, with an addition of 0.101 gram of cholesterin to 100 
c.c. of the alcoholic extract of guinea-pig hearts. The percentage 
of error has been 1.97 per cent. 

That ++ of one day may be + the next or a week later, as 
occurred above, may be explained by changes in the serum, the 
strength of the complement, or by differences in the suspension of 
corpuscles. But when a serum is ++ one hour and + the next 
hour an explanation is not so obvious. The technic was so care- 
fully controlled throughout that it would not seem possible to 
account for the discrepancy on the grounds of technical error. 
It has been noted from time to time that + sera often vary in 
their degree of inhibition of hemolysis with the same reagents. 
Not infrequently the degree of inhibition of hemolysis with + 
non-luetic sera was greater with the cholesterinized extract than 
with the alcoholic extract. In eight such sera this inhibition was 
particularly marked, the cholesterinized extract giving almost a 
positive (++) reaction. 
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It is possible that this increase in the anticomplementary power 
produced by the cholesterinized extracts when coupled with the 
variability in the inhibitory qualities of weakly positive sera mani- 
fested itself in the cases in question in ++ the one time and + 
the other. 

Two sources of error have been guarded against throughout: 
error in technic and error in diagnosis. Care and experience tend 
to rule out the former. As regards the latter error every measure 
was taken, except the use of luetin, to determine the presence or 
absence of syphilitic taint in those cases whose sera gave question- 
able reactions. 

The conclusion is drawn that cholesterin additions in the amounts 
above employed render the alcoholic extract more sensitive but 
somewhat less specific, and therefore of questionable value in the 
diagnosis of syphilis. 


DIAGNOSIS, SYMPTOMATOLOGY, AND THERAPY OF DILATA- 
TION ANEURYSMS OF THE DESCENDING THORACIC 
AORTA. 


By Neunor, M.D., 


ATTENDING PHYSICIAN HAR MORIAH HOSPITAL; ADJUNCT ATTENDING PHYSICIAN, 
LEBANON HOSPITAL. 


A CENTURY ago Hodgson! made the fundamental distinction 
between sacculated and “dilatation aneurysms.” He defined the 
latter as a “preternatural permanent enlargement of the cavity of 
an artery; the former is a definite protusion of only one side 
of its wall and may include a small or large part of the arterial 
caliber. This distinction seems to be of clinical importance in 
aortal disease. The French still apply the term “Maladie de 
Hodgson” to aneurysmal dilatations of the aorta associated with 
valvular insufficiency. Aortitis of the ascending and transverse 
aorta is now known to be of luetic origin in the great majority of 
instances.2* The pathology and mechanism of aneurysmal dilata- 
tions of these parts of the aorta have been described in detail by 
Thoma,‘ who had studied ninety-two cases. He ascribes their 
fundamental cause to lessened resistance of the arterial walls, and 
categorically states that “such weakened condition is not found in 
the descending thoracic aorta,’ which showed no change macro- 

' Engravings of Diseases of the Arteries, 1815; Treatment of Diseases of the 
Arteries and Veins, 1815. 

2? Gruber: Ueber d. Doehle-Hellerische Aortitis. 

3 F. Kraus, Deutsch med. Wehnschr., 1914, xi, 577. 

4 Virchows Archiv, 1888, exi, 89. 

5 “Dass die Bildung der spindelférmingen Aneurismen vor allem eine Verminderung 


der Wiederstandfaehigkeit der Gefaesswaende zur voraussetzung habe und dass hier 
diese Voraussetzung fuer absteigende Brustaorta nicht erfuellt sei.”’ 
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scopically. The pathological process in dilatations of the first and 
second parts of the aorta consists of a mesaortitis, with perivascular 
infiltrations of the vasa-vasorum, small-celled or granulomatous 
infiltration in areas of the media, and splitting and destruction of 
the muscular and elastic tissue layers.*’7 Diffuse dilatation of the 
entire thoracic aorta from its root to the diaphragm is occasionally 
seen. The writer has observed two such cases: one was an autopsy 
finding and included severe myocarditis and coronary sclerosis, 
and the other he was able to diagnose by physical signs in con- 
junction with fluoroscopy. 

Recent reports of aortitis are almost entirely confined to disease 
of the ascending or transverse aorta’ with fragmentary or no refer- 
ence to the descending thoracic aorta. McCrae,’ Allbutt," Osler,'' 
and others consider aneurysmal dilatation of the descending 
thoracic aorta extremely infrequent, a statement apparently based 
upon postmortem findings, for no symptomatology is mentioned 
nor had a clinical diagnosis been made. The object of this paper is 
to indicate through illustrative cases the comparative frequency, 
diagnosis, symptomatology, and therapy of aneurysmal dilatations 
of the descending thoracic aorta and to present its claim to a clinical 
entity. 

CasE I.—G. G., male, aged sixty-seven years, had never been 
seriously ill previous to his present complaint. He had been a 
heavy smoker and had suffered from a venereal infection forty 
years ago, for which he had received many subcutaneous injections, 
presumably of mercury. His present illness began two years ago 
with exceedingly mild symptoms: very slight precordial pains 
when lying on the left side and slight dyspnea upon climbing stairs. 
Upon examination the patient looked well preserved, the carotid 
pulsation on both sides was somewhat exaggerated, and there 
was a ring of small dilated capillaries on the lower part of the chest. 
The cardiac thrust at the apex and the systolic impact at the right 
base felt somewhat exaggerated. The cardiac area seemed normal 
to percussion. At the base there was a double murmur,-a rough 
systolic and a softer diastolic, which was transmitted and best heard 
to the left of the middle third of the sternum; a definite sensation 
of heaving impulse was imparted to the examining hand placed 
over the same area. Similar but fainter murmurs were heard at 
the apex. Both radial pulses were alike: the average systolic blood 
pressure was 170 mm., the diastolic, 70. The neurological status 
and the other organs were normal. There was slight pretibial 
edema, which lasted one week. The Wassermann reaction was 


6 Osler’s System of Medicine, iv, 457. 

7 Adami and Nicholls, Principles of Pathology, 2d edition, 178. 

5’ Longeope, Arch. Int. Med., 1913, xi, 1. 

® Amer. Jour. Mmp. Sct., 1910, exi, 469. 

10 System of Medicine, vi, 658. " Tbid., iv, 457. 
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negative. The roentgenogram (Fig. 1) and orthodiascopic tracing 
showed a long fusifrom dilatation of the entire descending thoracic 
aorta. The electrocardiogram, negative R, in Lead 3, showed 
evidence of left ventricular preponderance.” * Treatment con- 
sisted of one salvarsan and many mercurial injections; iodide of 
potash in moderate doses was administered in alternate periods of 
two weeks. Tincture of digitalis was given for one week until 


& 


Fic. 1.—Roentgenogram of Case I. Fusiform dilatation of the thoracic aorta. 


the edema of the legs disappeared. The patient has been under 
observation for two years; he has been quite comfortable, with no 
pains for over one year; the physical signs along the middle third 
of the sternum have markedly diminished. 


12 Lewis, Heart, 1914, v, 367. 
13 Einthoven, Archiv f. die gesammte Physiologie, 1908, exxii, 517. 
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Case II.—A. K., female, aged forty-seven years, married six- 
teen years, had never been pregnant. Prior to the present illness 
she had always felt well. Two years ago she complained of dyspnea 
on exertion and of nocturnal palpitation accompanied by pain in the 
lower precordium. She lost about forty pounds since her illness 
began. One week before admission to the Lebanon Hospital her legs 
became edematous. The patient was emaciated, the right pupil 
was somewhat larger than the left, both reacted sluggishly to 


Fig. 2.—Roentgenogram of Case II. Fusiform dilatation of the thoracic aorta. 


light, but normally to accommodation; the knee reflexes were 
slow; Rhomberg’s symptom was absent. The patient was dyspneic 
even when at rest. There was vigorous, visible carotid and jugular 
pulsation; the aortic thrust could be plainly felt by pressing the 
tip of the finger behind the manubrium. By placing the eye on a 
level with the patient’s chest, two distinct areas of impact were 
discernible: one corresponding to the apical region and the other 
to an area slightly to the left of the lower half of the sternum. The 
latter impact was also palpable by insinuating the fingers in the lower 
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left intercostal spaces and also by placing the bell of the stethoscope 
over this area during the course of a routine clinical examination. 
There was no precordial tenderness to pressure. The apex was 
felt most distinctly in the sixth interspace 14 cm. from the mid- 
sternal line. Over the base, and particularly to the left of the middle 
sternal border, there was a rough systolic murmur and a somewhat 
accentuated second sound which merged into a soft murmur 
occupying the entire diastole. Friction sounds probably indicative 
of dry pericarditis were present at the base and apex. There was 
slight edema of the legs. The Wassermann reaction was negative 
upon first examination; some months later it became positive. 
The systolic blood-pressure ranged between 200 and 180 mm., 
the diastolic between 100 and 40 mm.; the pressure in both arteries 
was equal; the urine was normal. The roentgenogram (Fig. 2) 
showed fusiform aneurysmal dilatation of the entire descending 
thoracic aorta; orthodiascopic examination corroborated this find- 
ing. The electrocardiogram presented evidence of left ventricular 
preponderance. ‘The patient refused treatment; she has since 
reéntered the hospital, with signs of severe cardiac failure. She 
subsequently received iodide of potash and mercurial injections, 
with marked improvement. 

Case III.—L. J., male, aged fifty-three years, laborer, married; 
denied all venereal infection. Three and one-half years ago he 
developed substernal pains and dyspnea upon walking. One year 
ago he was compelled to stop work because of the frequency 
and severity of these attacks. The pains usually radiated to both 
sides of the chest, shoulders, lower jaw, and right side of the head. 
During the last few months he frequently had pharyngeal spasms 
upon attempting to swallow fluids, so that the latter were occasion- 
ally regurgitated through the nose. There were no gastric symp- 
toms. The patient looked florid and well nourished; there was no 
dyspnea when at rest. Upon admission to the Lebanon Hospital 
the patient’s right pulse was much smaller than the left; there 
were no abnormal carotid or iugular pulsations. The apex beat 
was best heard in the fifth interspace, 7 cm. from the midsternal 
line. On auscultation the first sound at the apex was scarcely 
audible; the second sound was normal. The first sound at the 
right base could not be heard; the second sound was normal; both 
were distinctly heard to the left of the middle third of the sternum, 
the first sound being normal in intensity and the second somewhat 
accentuated. There was no edema of the legs. Examination of 
the other organs revealed nothing abnormal. The Wassermann 
test was negative. An interesting phenomenon was the fact that 
intermittently for several weeks the right radial was smaller than 
the left, a difference which sometimes amounted to 40 mm. of 
mercury in the systolic brachial pressures; these inequalities had 
no relation to the symptoms. The roentgenogram showed a distinct 
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somewhat tubular shadow behind the hypertrophied left ventricle. 
With the orthodiascope the shadow of the dilated descending 
aorta could be faintly seen through the upper ventricular shadow 
The electrocardiogram presented the usual evidence of left ventri- 
cular preponderance. The patient was given three injections of 
salvarsan intravenously and numerous mercurial injections com- 
bined with iodide of potash. The pains and pharyngeal spasms 


Fic. 3.—Roentgenogram of Case IV. Dilatation of part of the descending thoracic 
aorta. 


gradually subsided; the pulse inequalities became only occasionally 
noticeable, and finally disappeared entirely; the abnormal physical 
signs to the left to the sternum markedly diminished. He returned 
to work; his present complaint consists of slight occasional sub- 
sternal pain on walking. 

Case IV.—R. S., male, aged thirty-eight years, a vigorous and 
healthy looking man, complained during the last six months of 
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slight dyspnea upon climbing stairs, but none when at rest. He was 
a heavy cigar smoker. He had gonorrhea twenty years ago and 
denied any other illness. The blood-pressure was normal. There 
was vigorous carotid pulsation at the root of the neck. There 
was no pain on precordial pressure. The apex beat was strong, 
and was felt most plainly in the fourth interspace, 11 cm. from 
the midsternal line. A soft systolic murmur was beard at the 


Fic. 4.—Roentgenogram of Case VI. Fusiform dilatation of the descending thoracic 
aorta. 


apex. At the base the first sound was impure, the second was 
not accentuated, but was prolonged and somewhat liquid in char- 
acter and occupied the whole of the diastole; these abnormal sounds 
were heard loudest and most distinctly along the middle left sternal 
border. The eye placed on the level with the chest could discern 
a slight systolic heave over the latter area, which was apparently 
distinct from that at the apex. The other organs were normal. 
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The Wassermann reaction was negative. The roentgenogram 
(Fig. 3) showed dilatation of the upper part of the thoracic aorta, 
the latter being visible as a somewhat denser shadow behind the 
ventricles. The orthodiascope confirmed this finding. The electro- 
cardiogram was normal. The patient was given salvarsan, 0.3 
gm. intravenously, and many bichloride injections combined 
with iodide of potash. The dyspnea has entirely disappeared; the 
abnormal sounds at the base and left sternum are much less pro- 
nounced than at the first examination. 

Case V.—M.B., male, aged fifty-three years, entered the hospital 
in the surgical service of a colleague but did not come under the 
writer’s observation. The history was that of an esophageal stricture 
situated in the midthoracie region. The aneurysmal dilatation was 
discovered in making a routine roentgenographic examination of the 
chest. The stricture was presumed to be due to the pressure of the 
dilated aorta. The Wassermann test had not been done. The 
patient passed from observation. The case is included here because 
the roentgenogram is typical of aneurysmal dilatation of the 
descending aorta (Fig. 4). 

SYMPTOMATOLOGY. Sharp, continuous, gnawing pains, such as 
those often associated with sacculated aneurysm, are not promi- 
nent features of the dilated descending aorta. When present, 
substernal pains or those referred to different parts of the chest, 
neck, jaws, or head are most apt to occur upon exercise. It is difficult 
to state the exact etiology of these pains. It does not appear 
probable that they are the direct effect of pressure of the dilated 
aorta upon the surrounding structures, esophagus, ribs, dorsal 
vertebra, intercostal nerves, etc. In one case (Case V) the cause 
of the pains may have been due to esophageal stricture, not to aortal 
pressure; in a case of rheumatic mitral stenosis under the writer’s 
observation that came to autopsy a luetic ulcer of the esophagus 
which had been diagnosed during life was found to be the cause 
of the precordial pains. The elongated contour of the aneurysmal 
dilatation would in itself militate against a pressure and finally an 
erosive tendency. The rich nerve and ganglionic plexus surrounding 
the root of the aorta, and the nerve fibers and isolated cells which 
have been described in the connective tissue of the middle coat of 
the aorta't may tend to explain how various grades of inflammation 
in the aorta and how differences of aortal pressure and dilatability 
may give rise to these referred pains. In addition, periaortitic 
inflammation with possible involvement of the neighboring nerve 
structures may also cause neuralgia. Such nerve involvement has 
been found in dilatations of the ascending aorta and arch.'’® The 
assumption of inflammatory exacerbations within or without the 
aorta is partly corroborated by the occasional rapid subsidence of 


4 Manoélian, Annalen de L’Institut Pasteur, June, 1914. 
® Thoma, Virchows Archiv, 1888, cxi, 89. 
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the pains following salvarsan injections. This result is probably 
ascribable to control of these exacerbations, though Vaquez and 
Laubry” and Vaquez and Bordet" claim that there is sometimes 
a reduction in the size of sacculated aneurysms after several sal- 
varsan injections. The writer has not yet been able to determine 
any difference in the size of the dilated descending aorta as the 
result of therapy. In addition to the aortal disease it must be 
remembered that accompanying coronary sclerosis and myocarditis 
may in themselves produce cardiac pains. 

Another group of symptoms is that due to cardiac decompensa- 
tion. This is not necessarily a marked clinical feature; in fact, 
in three of the cases it consisted only of slight dyspnea upon exertion. 
Its presence may be due to accompanying cardiovascular disease 
rather than to the aortal dilatation itself. Edema is usually slight 
and confined to the legs; it is extreme in neglected cases alone or 
late in the disease. Dyspnea is of the usual cardiac type; it is 
generally most marked on exertion, though it may be continuous 
in severe cases of cardiac failure. Left ventricular hypertrophy 
of varying degrees is usually present. The heart is occasionally 
tremendously hypertrophied before cardiac failure sets in, a fact 
in itself highly suggestive of cardiac lues. 

Diacnosis. The diagnostic criteria of aneurysmal dilatation of 
the arch and ascending aorta have frequently been emphasized," 
particularly the rough systolic murmur and the accentuated, 
sometimes ringing second sound at the right base. In dilatation 
of the descending aorta abnormal sounds in typical instances are 
best heard at the left sternal border at its middle third or from the 
third left intercostal space to the ensiform. This latter area of 
propagation is somewhat similar to that occasionally found in 
valvular aortic regurgitation. The signs outlined, the impact 
area, the rough first and accentuated or liquid second sounds, 
will usually serve as differential guides. There is usually a rough 
systolic murmur over the dilated aortal area; the second sound has a 
liquid rather than an accentuated tone, and is prolonged so as to 
occupy the entire diastole or is followed by a diastolic murmur of 
varying intensity. Though this double murmur is the rule the only 
auscultatory difference may be a slightly impure first and a some- 
what accentuated second sound. By placing the eye upon a level 
with the patient’s chest a distinct heaving area distinguishable from 
that at the apex, and occupying the lower left sternal intercostal 
spaces, can often be detected. A sensation of impact is also given 
to the bell of the stethoscope when, during the usual clinical examina- 
tion, it is placed over this area. This impact sensation is par- 
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Archiv. d. maladies du coeur, 1912, v, 561. 
17 Le Coeur et L’Aorte. 

8’ Held, Medical Record, 1913, Ixxiv, 105. 

'? Longcope, Arch. Int. Med., 1913, xi, 1. 
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ticularly well detected by snugly insinuating two or three fingers 
in the left middle interspaces near the sternum and then flattening 
out the fingers so that they rest well applied to the chest wall of 
this region. Occasionally a systolic thrill is also palpable. All these 
signs are made more evident by having the patient hold his breath 
at the end of expiration. Occasionally a difference in the time of 
thrust between the apical and left intercostal area may be noticeable 
by placing one finger over the apex and the other over the left sternal 
border; since, however, this difference, physiologically, is 0.07 
second, it may be impossible to distinguish i it by palpation. Another 
method is to use a differential stethoscope, 7. e., an ordinary pair 
of ear tubes arranged with two bells, one over the apex and the 
other over the dilated aorta. When the murmurs are not too 
loud the difference in time impact may be thus determined. The 
writer has also attempted to establish this difference by placing two 
receiving cups of a polygraph over these areas and noting the time 
of arrival of the thrusts upon the polygraphic paper, but the results 
were inconclusive. 

It is important to distinguish the aortal impacts to the left 
of the sternum from those found in patients with marked left 
ventricular hypertrophy or in healthy individuals with overacting 
hearts and thin chest walls, but the auscultatory signs above de- 
scribed are then absent. Though there are many refinements of 
percussion methods used in the attempt to delicately outline the 
dilated arch and ascending aorta, for example, threshold and 
auscultatory percussion, their value in dilatation of the descending 
aorta seems exceedingly problematical because the latter is deep 
seated and most of the enlarged areais situated behind the ventricles. 
An examination of the posterior chest wall also fails to reveal any 
difference from the normal physical signs. In three of the reported 
cases in whom a correct tentative diagnosis was made before 
fluoroscopy, all methods of percussion failed to reveal enlargement 
of the descending aorta. ‘To clinch the diagnosis, Roentgen-ray 
examinations by means of the fluoroscope or roentgenograms are 
absolutely essential. As in examination for suspected disease of 
other portions of the aorta, the patient should be fluoroscoped in 
several lateral positions. Fluoroscopy must be carefully practised 
in order to reveal and distinguish the darker silhouette of the 
dilated descending aorta behind the left ventricle. Roentgen-ray 
plates must also be carefully scrutinized for the same reason. 
It is important in this connection to indicate the differences in 
shadow areas between orthodiascopic fluoroscopy and roentgeno- 
grams of the heart and aorta. It has been the writer’s experience 
that the former produces very little distortion in the size of the 
cardiac and aortal areas, because the Roentgen-ray tube and screen 
move together and thus rays approximately parallel reach the ob- 
server. In the roentgenogram, since the rays are divergent, there is 
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of necessity an increased photographic cardiac shadow. An example 
of such Roentgen-ray distortion came under the writer’s observation. 
The roentgenogram showed a cardiac shadow which reached 
almost to the axillary line. At autopsy the heart was only moder- 
ately enlarged; a thick adherent pericardium precluded agonal 
-ardiac dilatation as a cause for the distorted roentgenogram, which 
was taken shortly before death. Comparisons between the ortho- 
diascopic tracings and roentgenograms occasionally showed marked 
discrepancies in the size of the dilated aorta and heart; this was 
specially noticeable in one of our cases. The reasons given tend 
to confirm the accuracy of the orthodiascope as the more exact 
method for delimiting the aorta and heart. 

Tuerary. ‘Treatment may be conveniently divided into three 
parts: that of the underlying disease, the decompensation, and the 
pains. The majority of cases of aortal disease is known to be of 
luetic origin, the Wassermann reaction being positive in most 
instances. Salvarsan was originally considered contraindicated 
by Ehrlich himself in cardiac lues because of the fear of over- 
whelming the system with spirochetes (Herxheimer reaction), but 
experience has shown that the drug judiciously administered is 
definitely indicated in this disease.” ‘Three of the cases here reported 
were thus treated, with excellent results. The best routine pro- 
cedure is the intravenous injection of 0.2 gm. of salvarsan every 
week until three doses have been given; then, if indicated, it may 
be repeated in 0.6 gm. doses a month or two apart. In the interim 
intramuscular injections of mercury about twice weekly should 
be given in conjunction with iodide of potash. If the luetic changes 
in the aorta are such that calcification and scar-tissue formation 
are extensive and the myocardium is the seat of advanced disease 
the treatment can be of little or no avail. The degree and extent 
of such pathological changes cannot be diagnosed accurately 
enough by our present methods, though Vaquez and Bordet”! 
claim to have observed with the fluoroscope calcified areas in the 
ascending and transverse aorta and the diminution of these areas 
resulting from salvarsan injections. Since the treatment outlined 
is often efficacious and is followed by marked improvement the 
writer believes it should be carried out in all cases unless the patient 
is in extremis. Even if the Wassermann reaction be negative the 
same therapy should be instituted, because syphilis is the preponder- 
atingly etiological factor of extensive aortitis, and because in any 
‘ase salvarsan is not followed by serious results. Besides, a Wasser- 
mann reaction which upon the first examination is negative may 
later become positive even though no provocative injections had 
been given; this happened in Case II. 


°° Vaquez et Laubry, Archiv. de mal. d. coeur, 1912, v, 561. 
21 Le Coeur et |’ Aorte. 
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Cardiac failure accompanying dilatation of the descending aorta 
requires the same treatment as that from other causes. A reliable 
preparation of digitalis should be given. The writer prefers the 
tincture administered undiluted in 15-drop doses t. i. d. If urgency 
demands it and very little or no digitalis had previously been given 
1 c.c. of strophanthin may be slowly injected intravenously. The 
objection that digitalis in therapeutic doses raises blood-pressure 
has been sufficiently disproved by recent careful investigations.” * 
Digitalis had no effect upon the blood-pressure in our cases; it 
was as often lowered as raised during its administration. Symptom- 
atic treatment of the pains may occasionally require codein or 
morphin, but the pains are frequently relieved by the antiluetic 
treatment, which presumably acts by controlling the inflammatory 
exacerbations of aortitis and periaortitis. 

Procnosis. Dilatations of the descending aorta are frequently 
overlooked; in fact, except in the course of a routine Roentgen-ray 
examination of the chest its diagnosis by clinical methods has, 
to the writer’s knowledge, never previously been made. If the 
patient seeks advice before severe decompensation sets in, and if 
then the condition be properly diagnosed and vigorous antiluetic 
treatment instituted, the patient may live in comparative comfort, 
for the aortal disease is an index of the general cardiovascular 
mischief rather than in itself the cause of cardiac failure. Of the 
three patients with slight symptoms who have been under observa- 
tion for one year or more, two are clinically well and one is very 
much improved. The cardiac condition of the patient with the 
esophageal stenosis (Case V) is not known. 

Cure in the sense of a return of the aorta to its normal state is 
impossible; but, as in other organs, the luetic disease may be 
arrested and controlled, and the heart and aorta, though somewhat 
crippled, be sufficiently restored to make the patient comfortable. 
Rupture of the dilated ascending and transverse aorta is extremely 
infrequent. Unless the luetic disease is severe and confined to a 
small area, this accident seems less likely to occur in the descending 
aorta because of its greater length and because the dilatation 
spreads over a larger area. 

Résumé. The Wassermann test was done in four of the five 
cases reported. It was positive in two and negative in two. One 
of the latter gave a definite history of luetic infection. Three cases 
(I, Ill, IV) had slight symptoms when treatment was begun; 
these were clinically cured. Case II, with severe heart failure, 
was much improved. In three cases (II, III, IV) the correct tentative 
diagnosis was made by the presence of an impact area to the left 
of the sternum at its middle third and by the localization of promi- 
nent murmurs over this area. Electrocardiograms were taken in 


22 Mackenzie, Heart, ii, 284. 23 Pierce, British Med. Jour., 1912, 689. 
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four cases; three showed complexes of left ventricular preponder- 
ance and the fourth was normal. The physical signs of all the cases 
were most marked when the symptoms—dyspnea, pain, or cardiac 
failure, were present; the signs became less with the patient’s 
improvement. 

In conclusion it may be stated that aneurysmal dilatation may 
be confined to the descending thoracic aorta alone; it may then 
occasion sufficiently definite physical signs to lead to its tentative 
diagnosis by the ordinary methods of clinical examination. The 
physical signs are most prominent to the left of the sternum at its 
middle third. Roentgen-ray investigation is indispensable for a 
positive diagnosis. The symptoms are often very slight. The 
disease may run a mild course, lasting many years. Intensive 
antiluetic treatment—salvarsan, mercury, and iodide of potash, 
is indicated in every case. 

Cases II and III occurred in the service of Dr. Richard Stein, 
visiting physician to the Lebanon Hospital, to whom I am greatly 
indebted for the privilege of reporting these cases and for his 
interest in the work. 


DIRECT BLOOD TRANSFUSION WITH THE KIMPTON- 
BROWN TUBES: A REPORT OF NINE CASES. 


By Freperick R. Barnes, M.D., 


AND 


Morris A. Stocum, M.D., 


SURGICAL INTERNES, GERMAN HOSPITAL, PHILADELPHIA, PA. 


On account of the general interest that has of late centered 
around blood transfusion by the methods of Kimpton and Brown,! 
Lewisohn? and others, we venture to report a small series of cases 
treated by the Kimpton-Brown method and using the tubes and 
technic as described by Mason.* 

The urgent need of a simple and yet efficacious method of blood 
transfusion, particularly in emergencies, has long been felt. Special 
skill, combined with an intimate knowledge of the technic involved, 
place the end-to-end suture of vessels beyond the reach of the 
average surgeon. Therefore, we welcomed a method that could be 
used readily, with little preparation and no special skill on the part 
of the operator. 


1 Jour. Am. Med. Assn., July 12, 1913. 
2 Med. Rec., January 23, 1915; Surg., Gynec. and Obst., July, 1915. 
3 Surg., Gynec. and Obst., June, 1915. 
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Our experience with the Kimpton-Brown tubes has been very 
gratifying. We believe that the ease of execution, the lack of com- 
plications, and the immediate improvement following their use 
commends this method for use in any case in which blood is needed, 
although in our experience we found certain contra-indications to 
its use. When a general infection, such as septicemia or cholemia, 
is present, little can be expected by blood transfusion. In our 
cases of simple hemorrhage the best results were obtained, and 
this, of course, is the experience of all who have used any method 
of blood transfusion. 

We have but two criticisms to offer concerning the Kimpton- 
Brown tube. One is, that whenever we used the large corks in the 
tubes, considerable difficulty and annoyance were encountered, 
because of a tendency for the cork to be forcibly ejected from the 
tube by the rise in pressure when the blood was being forced into 
the vein of the recipient. To re-sterilize the cork or to replace it 
with another consumed valuable time. We finally discarded the 
corks entirely and now use the palm of the gloved hand, placed 
tightly over the top of the tube. This works well and simplifies 
the technic somewhat. The other criticism would better be called 
a fault on our part rather than a condemnation of a point in the 
technic. We speak of the difficulty encountered in uniformly coat- 
ing the tubes with paraffin and of keeping clear the lumen of the 
tip through which the blood enters and leaves. At first we found 
that the last drop of paraffin would invariably harden in the tip 
and prevent the entrance of the blood. To make the lumen of the 
tube of greater diameter seemed hazardous, as small veins are met 
with so often that it is imperative to have a tip that will enter 
easily the smallest vein. To overcome this difficulty we hit upon 
the following simple plan: We had about 200 c.c. of melted paraffin 
at hand. A part of this was poured in the tube, the palm of one 
hand covering the mouth of the tube and a finger over the tip, and 
the tube was rapidly rotated, causing the paraffin to come in contact 
with all parts of its walls. Then the paraffin was allowed to run 
from the tube while the hand bulb and rubber tube were quickly 
connected to the arm of the tube and air was forced in, keeping the 
palm of one hand tightly over the upper opening in the tube. This 
procedure caused all of the paraffin to be ejected and the air under 
pressure maintained a lumen in the tip until the paraffin had hard- 
ened. After using this slight variation we had no trouble what- 
soever in rapidly carrying out the procedure. 

Nine patients were given blood transfusion. Of the 9, 3 died, 
all of whom suffered from infection of one kind or another. The 
6 cases that recovered were very satisfactory, inasmuch as all were 
practically moribund, and we felt their recovery was due entirely 
to their receiving blood transfusion. Moreover, the improvement 
in these cases was marked and rapid, and we could not but be 
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impressed by the sight of a gasping, dying patient, changing before 
our eyes, to a conscious, red-cheeked person. 

The cases used were from the service of Dr. John B. Deaver, of . 
the German Hospital, and we take this opportunity to thank him 
for the privilege of reporting this paper and for his never-failing 
interest and aid. 

Case Reports. Case I.—H. E., female, aged fifty-eight years. 
Admitted September 13, 1915, with a clear history of gall-stone 
disease. Past medical history of no importance. The blood count, 
on admission, showed hemoglobin, 88; red blood cells, 5,030,000; 
white blood cells, 7650; coagulation time, eight minutes. Five 
days later at operation the gall-bladder and appendix were removed 
and the common duct was drained. ‘Twenty-four hours after 
operation a moderate hemorrhage from the bowel occurred. The 
pulse rose to 156 and a blood count showed hemoglobin, 65; red 
blood cells, 4,160,000; white blood cells, 17,500. The patient 
became steadily weaker, the pulse varying from 140 to 160 per 
minute. Resort to intravenous infusion of saline and hypodermo- 
clysis was of no avail. Ten days after operation the hemoglobin 
had dropped to 30 and the red cells to 1,000,000. The leukocytes 
now reached 28,000, with 83 per cent. polynuclears. At this time 
the patient was practically moribund: she was comatose and 
death seemed inevitable. It was decided to seek someone who would 
give blood for transfusion. A healthy son, aged twenty-eight 
years, acceded to our request. The usual technic was followed and 
something over 800 c.c. of blood were introduced into the vein of 
the patient, with surprising results. Immediately the patient 
became alert, the eyes brightened, and the face became flushed. 
She asked for water and food and her pulse became slower and of 
normal volume. Blood examination the following day showed 
hemoglobin, 40; red blood cells, 2,010,000; white blood cells, 
26,050. No further hemorrhage occurred. The blood counts, 
which were taken daily for some time, showed a slow progressive 
improvement. When she was discharged, five weeks after admis- 
sion, the hemoglobin was 47 and the red blood cells were 3,000,000. 
A suppurative parotitis delayed the convalescence somewhat. 
The patient felt strong and active. As to the cause of the hemor- 
rhage we are uncertain, although it is probable that it was a toxic 
oozing from the large intestine. No difficulty was met with in 
the technic in this case. The donor showed little the wear 
of having lost almost a quart of blood, and was able to resume 
his work in two days. 

Case II.—J. D., male, aged thirty-two years. Admitted Novem- 
ber 24, 1915, with a history of gall-stone disease. Three days 
later, at operation, the gall-bladder and appendix were removed 
and the common duct was drained. The morning following the 
operation it was noted that a considerable quantity of blood was 
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staining the dressings. Morphin and horse serum were given, but 
the bleeding increased alarmingly. The pusle rose to 166 and the 
patient looked deathly pale. The blood count on admission was 
hemoglobin, 83; red blood cells, 3,980,000; white blood cells, 8550. 
Just twenty-four hours after operation the patient was etherized, 
the wound reopened, and the gall-bladder fossa inspected for bleed- 
ing. However, none was found, so the wound was closed and the 
lower wound (McBurney incision) was reopened. On inspecting 
the viscera a general interstitial bleeding in the mesentery and 
omentum was found. A large amount of free blood was sponged 
out of the abdominal cavity and the wound was closed, leaving a 
glass tube in for drainage. While on the table the blood count 
was taken and showed hemoglobin, 27; red blood cells, 1,820,000; 
white blood cells, 24,550; polynuclears, 79 per cent. An attempt 
promptly made to obtain a donor for blood transfusion met with 
failure until twelve hours following the second operation. During 
this interval the bleeding had continued, large amounts being 
syringed from a glass drainage tube. After some persuasion a 
brother-in-law of the patient finally consented to act as donor. 
He was a large, strong man and showed no symptoms whatever 
after the withdrawal of over 650 c.c. of blood. Owing to a small 
bit of paraffin being dislodged by forcing in the cork in the tube, 
and causing an obstruction in the lumen of the tip, the first 200 
c.c. of blood clotted and we were compelled to hastily coat a second 
tube, when no similar trouble ensued, and over 400 c.c. were intro- 
duced in the vein of the recipient. A rapid improvement in the 
patient’s condition became at once apparent. The pulse slowed, the 
color became better, and the mind alert. During the following 
twelve hours the bleeding ceased entirely and the man continued 
to improve. The blood count rose, the hemoglobin was 54, and the 
red blood cells were 3,110,000. The patient still remains in the 
hospital and is making a satisfactory recovery. On December 11, 
1915, the blood count showed hemoglobin 57; and the red blood 
cells 3,420,000. No further bleeding has occurred. 

Case III.—L. V., female, aged twenty-seven years. Admitted 
November 20, 1915, with a most interesting history. Four days 
previously she began to bleed profusely from the vagina. She 
had been in excellent health before. She was not pregnant, and 
she apparently had no constitutional disease. No disorders of 
menstruation were present. The hemorrhage continued until 
after admission; it was painless and there were no subjective symp- 
toms present, except weakness. The blood count on admission 
showed hemoglobin, 35; red blood cells, 1,020,000; white blood 
cells, 23,500; polynuclears, 91 per cent. The bleeding was con- 
trolled by packing the vagina. The next day the count showed 
hemoglobin, 15; red blood cells, 990,000. The patient now showed 
signs of marked exhaustion and weakness, the pulse was rapid and 
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extremely weak, and it was decided that the only hope for recovery 
lay in blood transfusion. The husband was summoned and 400 c.c. 
of blood were given to the patient, using the Kimpton-Brown 
tubes and the usual technic. Some difficulty was met with in 
getting the blood to run into the tube, as the paraffin had almost 
obstructed the lumen in the tip. Immediate improvement occurred. 
The blood count immediately after transfusion showed hemoglobin, 
19, and red blood cells, 1,117,000. The leukocytes had been as 
high as 39,000, but dropped in direct proportion as improvement 
occurred. The coagulation time was eight minutes. This patient 
is still in the hospital and improving very slowly. The blood counts 
are practically alike, the hemoglobin per cent. varying from 19 to 21 
and the red cells from 1,000,000 to 2,000,000. However, the general 
condition is better and no further bleeding has occurred. The 
diagnosis must of necessity be vague. Essential uterine hemorrhage 
most probably is the correct diagnosis. We are endeavoring to 
get a brother of the patient and repeat the transfusion at an early 
date. 

Case 1V.—F. B., male, aged twenty-two years. Admitted Sep- 
tember 11, 1915, from the Medical Wards, where he had been 
suffering from an arthritis of the knee. A rapidly progressing 
anemia and the occurrence of a suppurative condition of the joint 
caused him to be sent to surgical side of hospital. His hemoglobin 
was 73 on admission to the medical ward, the leukocytes were 25,700, 
with 94 per cent. polynuclears. On admission to the surgical ward 
the hemoglobin was 52 and the red cells 3,100,000. The knee-joint 
was opened and drained, but no improvement was noticed. The 
blood count two weeks later showed hemoglobin, 31, and red blood 
cells, 1,920,000. The man was desperately sick and it was decided 
to try blood transfusion. A brother consented to give blood, and 
500 ¢.c. were introduced in the vein of the patient. Only a slight im- 
provement was noted, and the next day the patient was removed 
to his home by request of the family. He died a few hours after 
arriving home. No trouble was encountered with the technic in trans- 
fusing. The Kimpton-Brown tubes were used. The donor showed 
no bad results, immediate or remote. It is proper to emphasize 
here the uselessness of trying blood transfusion when the recipient 
has a septic condition present, such as this patient showed. Sup- 
puration, fever, chills, combined with a rapidly progressive anemia, 
constitute a contra-indication for blood transfusion. Moreover, 
there is an element of danger to the donor present in cases of general 
sepsis. 

Cast V.—D. H., female, aged thirty-eight years. Admitted 
with a history which led the surgeon to operate at once for ruptured 
ectopic gestation. The rupture had evidently occurred two days 
previously. She had been treated on the assumption that she had 
some other trouble. Just before operation the blood count showed 
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hemoglobin, 53; red blood cells, 2,880,000; white blood cells 
20,100, with 87 per cent. polynuclears. Under ether anesthesia the 
abdomen was opened and a tubal rupture at the fimbriated extremity 
was found. The belly cavity contained an enormous quantity 
of blood. The following day the hemoglobin had dropped to 36 
and the red cells to 2,050,000. At this time she began to show 
signs of a general peritonitis. She was distended, peristalsis was 
absent and stomach lavage showed typical peritonitis vomitus. 
The blood count showed a rapid diminution in red cells and hemo- 
globin. Blood transfusion was resorted to two days after opera- 
tion, the husband being the donor; 400 c.c. of blood were given 
and a marked improvement resulted for a day. Death occurred, 
however, in another twenty-four hours, due to a pulmonary edema 
and a general peritonitis. There was, unfortunately, no blood 
count taken after the transfusion. The patient in this instance 
was a poor risk in every way. She was extremely obese and her 
heart showed a moderate degree of myocardial insufficiency. We 
feel that it is futile to attempt transfusion when such an overwhelm- 
ing infection as peritonitis is present. It is reasonable to assume- 
that recovery would have followed had the above complication 
not occurred. No difficulty was met with in doing the transfusion 
other than keeping the large corks in the tubes. 

Cast VI.—A. E., female, aged forty-four years. Admitted 
July 17, 1915, with a history of gall-stone disease of eighteen 
years’ duration. The gall-bladder at operation was found full of 
stones, and there was a large carcinomatous mass at the head of 
the pancreas. A cholecystostomy was done and the subhepatic 
fossa drained with a rubber tube. Immediately after operation 
the wound began to ooze around the drainage. She was given 
3250 ¢.c. of normal salt solution, intravenously, with a marked 
improvement. The oozing, however, persisted and five hours after 
operation, she was given 750 c.c. of human blood, which was taken 
from her oldest son. The dressing was changed to ascertain the 
amount of subsequent bleeding. There was absolutely no further 
staining of the dressing sixteen hours after the transfusion when 
the patient died. 

The blood count on admission was: hemoglobin, 80; red blood 
cells, 4,180,000; white blood cells, 15,950; polynuclears, 80 per 
cent. The blood count four hours after the onset of the hemor- 
rhage showed absolutely no change in the percentage of hemoglobin 
and red blood cells. This we have noted so frequently in cases of 
acute hemorrhage, but after ten to twelve hours, when the cir- 
culation has established itself, the change is very perceptible. 

Case VII.—F. R., female, aged forty-eight years. Admitted 
August 22, 1915, with a history of gall-stone disease of twenty 
years’ standing. She was operated August 26, 1915. At operation 
the gall-bladder was found anastomosed to the duodenum, with 
a stone entirely occluding the ampula of Vater. The natural chole- 
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cystoduodenostomy was released and the opening in the duodenum 
was repaired. A markedly diseased gall-bladder, containing many 
small stones, was removed; the common duct was drained and 
the appendix was removed. The patient did very well until Sep- 
tember 13, 1915, when she had two large stools, containing quanti- 
ties of dark blood. She vomited four times, and in each of these 
vomiting spells the blood was bright in color and large in amount. 
These two bowel movements and four attacks of hematemesis 
occurred in a period of two and a half hours. She was given 20 c.c. 
of horse serum subcutaneously, but six hours after the onset of 
the hematemesis was still vomiting small quantities of bright red 
blood. She was given 400 c.c. of blood from her oldest son by the 
Kimpton-Brown method. After this she improved some, but still 
vomited small quantities of bright blood. Three days after the 
first transfusion she was given 750 c.c. of blood from her second 
son. Improvement was marked before the completion of the 
transfusion. She had no further hemorrhages, and the patient 
left the ‘hospital in good condition, after a stay of three weeks, 
following the second transfusion. On admission the blood count 
showed hemoglobin, 69; red blood cells, 3,930,000; white blood 
cells, 4600; polynuclears, 58. On September 13, 1915, following 
the first attack of hematemesis and melena, her hemoglobin was 
51 and red blood cells, 2,360,000. After her first transfusion she 
showed 49 per cent. hemoglobin and 3,420,000 red blood cells. 
After the second transfusion her blood showed 63 per cent. hemo- 
globin and 3,430,000 red blood cells. 

Case VIII.—P. B., male, aged twenty years. Admitted Novem- 
ber 25, 1915, with all the symptoms of duodenal ulcer of one year’s 
duration. Was operated November 29, 1915, when a duodenal ulcer 
of the first and second portion of the duodenum was found. A 
pylorectomy, posterior gastro-enterostomy, and appendectomy were 
done. The next morning the patient showed all the signs of internal 
hemorrhage. He was opened, a gastrotomy was done and bleed- 
ing, which was very slight, found on the posterior margin of the 
gastro-enterostomy. The entire gastro-enterostomy was sewed 
with chromic gut. The patient was put back to bed, but con- 
tinued to vomit bright red blood. The night of the second opera- 
tion he was transfused with 800 c.c. of human blood, which was 
taken from a friend. His condition improved immediately. He 
has not vomited since the morning after the transfusion, and at 
that time the blood was “coffee ground” in type. The patient 
remained in the hospital some time and was in good condition. His 
blood count on admission was: hemoglobin, 74; red blood cells, 
4,790,000; white blood cells, 6900; polynuclears, 55 per cent. The 
morning after the first operation the hemoglobin was 67 and the 
red blood cells, 4,060,000. The afternoon after the second opera- 
tion, hemoglobin was 68; red blood cells, 4,240,000. 

Here again we see that there is only slight diminution of the 
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hemoglobin and erythrocytes in acute hemorrhage. A week before 
discharge he showed hemoglobin 46; red blood cells, 2,550,000. 

Case IX.—S. A., female, aged thirty-eight years. Admitted 
August 23, 1915, with a history of ruptured extra-uterine preg- 
nancy of three and a half day’s duration. She was operated upon 
and a rupture of the right tube found close to the uterus. The 
tube was removed. She was transfused with 3500 c.c. of normal 
salt solution on the table. She was so weak and anemic that we 
feared a fatal outcome. She was given 800 c.c. of human blood 
taken from her oldest son. She improved from a semicomatose 
condition to complete consciousness; her color improved and her 
pulse was full, slow, and of good volume. On admission her blood 
count showed: hemoglobin, 30; red blood cells, 1,580,000; white 
blood cells, 5300: polynuclears, 73 per cent. After operation and 
the normal salt solution transfusion she showed hemoglobin, 23; 
red blood cells, 1,490,000; after the transfusion with human blood, 
hemoglobin, 35; red blood cells, 2,070,000. A week later she showed 
hemoglobin, 48; red blood cells, 3,030,000. She left the hospital 
at the end of seventeen days in good condition, perfectly able to 
get around and do things for herself. Her hemoglobin was 58; 
red blood cells, 3,600,000 upon discharge. 

Concussion. While our experience with blood transfusion 
has been limited to 9 cases, we have been greatly impressed by 
the value and extreme simplicity of the Kimpton-Brown method 
of blood transfusion. 

No patient suffering from grave anemia, particularly due to 
hemorrhage, should be denied the chance of recovery offered by 
blood transfusion. 

The technic of blood transfusion by the methods of Kimpton- 
Brown, Lewisohn and others is so simple that everyone doing 
active surgery should be prepared at all times to resort to one of 
the several above methods. 

No harm follows blood transfusion in any case, but there should 
be a proper selection of suitable cases. It is futile to try transfusion 
on cases of infection such as were encountered in 3 of the cases 
reported in this article. 

Some little experience is needed before one can effectively coat 
with paraffin the tubes used by Kimpton-Brown. 

The use of corks in the tubes may be an annoying and disturb- 
ing factor, but using the palm of the hand instead of a cork does 
away with this element of trouble. 

It is a mistake to have the donor and recipient placed close to 
one another. Put them at opposite ends of the room, or even in 
separate rooms, thereby decreasing their anxiety and adding to the 
comfort of the operator. Too many assistants make for trouble. 
Our experience taught us to have ample room, the proper instru- 
ments, several extra tubes at hand, and enough melted paraffin 
to coat them if needed. 
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TIME RELATIONS OF GASTRIC PAINS, WITH SPECIAL 
REFERENCE TO GASTRIC ADHESIONS.’ 


By J. C. FrrepmMan, M.D., 


CHICAGO, ILLINOIS, 


In the following paper I shall limit myself to a discussion of the 
pains produced by hyperacidity, perigastritis, and gastroptosis, 
and only incidentally to a few closely related causes. 

The present status of the site of production and the method 
of transmission of sensation from the gastro-intestinal tract is 
very unsatisfactory. Lennander,? working with patients laparo- 
tomized under local anesthesia, concluded that the abdominal 
viscera were completely insensitive to painful stimuli and that all 
such sensations arose from the parietal peritoneum and subserous 
tissues supplied by cerebrospinal branches. Kast and Meltzer,’ 
working with animals came to directly opposite conclusions, namely, 
that the viscera themselves and the visceral peritoneum were 
extremely sensitive under normal conditions. Third, we have the 
theory of Hertz‘ that while the ordinary methods of producing 
pain, such as pinching, cutting, burning, etc., do not give rise to 
painful sensations in the hollow viscera, yet there is one form of 
stimulus which he calls the adequate or specific stimulus, in this 
case distention, which can do so. This he demonstrated by intro- 
ducing a rubber balloon attached to a manometer into the esophagus 
and stomach. In the former a pressure of about 50 mm. of mercury 
and in the latter about 15 mm. pressure produced a sensation of 
fulness. Distention beyond this produced a sensation of pain. 
Such a rise in pressure would be produced by violent contractions 
in the pyloric portion of the stomach or in intestinal colic. All 
in all the weight of evidence seems to be in favor of the lack of 
sensibility of the mucosa and submucosa, the sensitiveness of the 
muscular layer to rises in pressure, and the pronounced sensibility 
of the parietal peritoneum and possibly of the visceral peritoneum. 
The localization of pain sense in the viscera is poor, owing possibly 
to the paucity of nerve fibers. 

Clinically, the lack of sensibility of the mucosa is evident from 
the painlessness of acute ulcerations anywhere in the intestinal 
tract, as in typhoid fever, and of superficial tubercular ulcers. The 
following case illustrates the same in gastric ulcer: 

M. W., aged thirty years, entered the hospital for hematemesis 
beginning twenty-four hours previously. He had no pain or 


1 Read before the South Side Branch of the Chicago Medical Society. 

2 Leibschmerzen; ein versuch einige von ihnen zu erklaren, Mittheil. a. d. Grenzge- 
bieten, 1906, xvi, Heft 1. 

3 Die Sensibilitat der Bauchorgane, Mittheil. a. d. Grenzgebeiten, 1909, xix, 586. 

4 The Sensibility of the Alimentary Canal, London, 1911. 
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abdominal distress of any kind before that time. Operated by Dr. 
Andrews. Serosa of stomach normal. Wall incised and acute 
superficial bleeding ulcer found on anterior wall, near the lesser 
curvature. 

Painful muscular contractions occur most frequently at the 
pyloric end of the stomach, and are due to an exaggeration of the 
normal reflex. The mechanism for closing the pylorus being 
apparently the presence of acid in the duodenum, one might think 
that an excessive amount of acid would inevitably result in a 
painful spasm. Such is not the case, however, for the introduction 
of a 0.5 per cent. hydrochloric acid into the normal stomach causes 
no sensation, while the same amount introduced into stomachs 
with ulcer often but not invariably causes pain. 

The fact seems to be that the deepest layers of the stomach 
walls, especially the muscular, contain more afferent nerve fibers 
than the mucosa; hence the ulcerated areas, when irritated, cause 
an exaggeration of the pyloric reflex, often with normal and still 
more so with hyperacid secretion. The same fact is indicated by the 
incisura or local muscular spasm seen fluoroscopically on the greater 
curvature opposite an ulcer on the lesser. Since partial contrac- 
tions of this sort do not raise the intragastric pressure they are 
painless. According to Hertz’s theory the sensation produced by 
pylorospasm varies from a feeling of fulness to the typical hyper- 
acidity pain, relieved by milk, alkalies, etc. The time of occur- 
rence is about the time of greatest acidity, from one to three hours 
after eating, 7. e., the so-called late pains, often varying according 
to the quantity and quality of food taken. If gastric secretion con- 
tinues between meals, 7. e¢., if it assumes the type of a continuous 
secretion, as often happens where motility is markedly impaired, 
the same pain, due to the same cause, is apt to occur at any time 
during the night, and to be relieved by the vomiting of varying 
amounts of gastric juice. This combination of late pains and 
night pains is the classic syndrome of ulcer of the duodenum, but 
this conception should be broadened to include ulcer anywhere in 
the stomach. The following is an illustration: 

J. B., male, aged twenty-five years, entered the hospital com- 
plaining of severe continuous pain and signs of a general peritonitis. 
For one and a half years previous he had pain two or three hours 
after eating, and sometimes at midnight, which would be relieved 
by soda. Operation by Dr. Greensfelder. Perforated ulcer on the 
anterior surface of the stomach, two and a half inches from the 
pylorus. 

L. W., male, aged forty-nine years. For thirteen years had pain 
in the epigastrium, coming on about one hour after meals, gnawing, 
cramp-like, which would be relieved by further eating. Sometimes 
awakened at night by pain. Gastric analysis showed normal 
acidity, but slightly impaired motility. Operation (Dr. Greens- 
felder) disclosed a callous ulcer of the lower curvature well toward 
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the cardiac end. An irritation then toward the cardiac end is 
‘apable of reflexly producing the duodenal syndrome, and that 
without any hyperacidity being present. 

The impaired motility in these cases is due to pylorospasm and 
not to any organic obstruction. 

The exaggeration of the pyloric reflex, which is the basis of the 
late pains, is most frequently associated with hyperacidity, with 
or without ulcer. In the so-called vagatonic individuals we not 
infrequently have the combination of visceroptosis, hyperacidity, 
and late pain without ulcer. 

The following is taken from a report by Schmieden and Ehr- 
mann® on forty operated stomach cases: 

Mrs. M. F., aged thirty-two years. For eight years had hunger 
pains, 7. e., late pains and night pains, with free intervals. Pains 
radiate to back. Stomach contents: total acidity, 90. No blood. 
Operation: nothing found except gastroptosis. 

The duodenal syndrome in patients with visceroptosis is not 
at all rare. Cole, of New York, has demonstrated radiographically 
pylorospasm due to reflexes from the terminal ileum and cecal 
region. The same thing may happen from reflexes arising elsewhere 
in the body, as in the following: 

Mrs. M. B., aged forty-one years. For three years she had attacks 
of pain three or four hours after meals, and frequently during the 
night. Relieved by drinking water. She does not vomit, but has 
a choking sensation and becomes dyspneic. At present she has 
an attack about once a month. Has lost fifteen pounds, and feels 
very weak. Physical findings: fibroid phthisis of both upper 
lobes. Roentgen-rays (Dr. Turley) showed marked spasm of 
pylorus and retraction of right diaphragm, besides verifying the 
lung findings. Stomach contents: normal acidity and motility. 
No blood in stomach contents or stool. With rest and diet, pains 
improved rapidly. The reflex here might be by way of the pul- 
monary branches of the vagus, just as the hyperacidity which is 
sometimes found in incipient pulmonary disease is supposed to be. 

The night pains are sometimes associated with marked pyloric 
obstruction, as scirrhus with much retention, when there is apt 
to be a feeling of fulness all day long, but pain and vomiting only 
at night. Evidently the peristalsis becomes excessive only then. 

The class of pains, however, to which I wish particularly to call 
attention consists of the intermediate ones coming on about fifteen 
minutes to one hour after eating. The average is twenty to thirty 
minutes after a meal. The sensations vary from a feeling of fulness 
to a sharp pain, with vomiting, lacking the boring or gnawing 
character of the typical late pains, and are not relieved by more 
food or alkalies. They are sometimes quite well localized, and their 
point of origin is sensitive on pressure. ‘The usual explanation is 


5 Magendiagnostik, Mittheil. a. d. Grenzgebieten, 1914, xxviii, 359. 
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that they are the same as the late pains, only the pylorus has 
become edematous or only more irritable, so that the spasm appears 
earlier. In some cases this is true, but I believe that more often 
they are the result of adhesions between the stomach and neigh- 
boring organs. It is to be remembered, of course, that the most 
extensive adhesions may exist without symptoms, especially if 
between two movable organs, as coils of small intestines. Those 
most apt to cause disturbances are the broad, thick bands fixing 
the pylorus and the lesser curvature to the peritoneum of the 
liver or the posterior abdominal wall. The cause of the pain in 
the majority of cases is, I believe, mechanical, being due simply 
to a pull on the nerves of the sensitive subperitoneal tissue. They 
begin, as a rule, when gastric peristalsis begins to reach its height, 
namely, fifteen to twenty minutes after a full meal. The time of 
occurrence is independent of the situation of the adhesions. 

M. F., aged forty-two years. For two years had cramp-like 
pains in epigastrium, beginning shortly after eating and lasting 
two or three hours. No nausea or vomiting but marked eructations. 
Operation by Dr. McArthur. Ulcer of pylorus, with marked 
adhesions to the duodenum. 

Or the following case of Dr. Hamburger. 

Miss B., aged twenty-eight years, had a gastric hemorrhage 
fourteen years ago. For the last six years she has had pain one- 
half hour after eating, lasting two or three hours. Stomach con- 
tents showed diminished acidity and normal motility. Operation 
by Dr. Greensfelder. Adhesions between the greater curvature 
and the anterior abdominal wall and from the lesser curvature and 
the pylorus to the gall-bladder region. 

C. M., aged twenty-eight years. Operated on six years ago for 
appendicitis. Now complains of pain with nausea fifteen minutes 
after eating. Examination shows enlarged spleen; stomach con- 
tents normal. All other findings normal. Operation showed thick 
adhesions between the stomach and spleen, the etiology of which 
the operation did not disclose. 

Included in this group of traction pains are those familiar 
ones of epigastric hernias. They all have the characteristics 
cited above, and are generally conceded to be due to pull on the 
omentum. An interesting group is formed by those cases in which 
we have combinations of early and late pains. For instance: 

A. T., aged thirty-eight years. Operated on in St. Louis two 
years ago for ulcer of the stomach. Now has sharp pains, at times, 
twenty to thirty minutes after meals, and sometimes two to two 
and a half hours after meals. Stomach contents: moderate hyper- 
acidity and impaired motility. Roentgen-rays (Dr. Turley) and 
later operation (Dr. Andrews) showed the old gastro-enterostomy 
opening patent and a broad band of adhesions between the antrum 
and the liver. Interpretation: late pain due to hyperacidity, early 
pains due to adhesions. 
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Another case illustrating the transformation of one type of 
pain into the other is the following: 

I. F., aged thirty years. One year ago had severe pains with 
nausea and occasional vomiting, one to one and a half hours after 
vating. Pain relieved by eating. Improved for a while after treat- 
ment. Now has a burning pain in the epigastrium ten to fifteen 
minutes after eating, not relieved by more food. Stomach con- 
tents: marked hyperacidity and impaired motility. Evidently here 
the ulcer had progressed until the peritoneum was involved and 
adhesions formed, hence the change in the time of the appearance 
of the pain. The operation (Dr. Andrews) disclosed a pyloric ulcer 
so adherent that the stomach could not be brought forward. 

Another type of pain is the continuous one, generally with 
exacerbations after meals, and sometimes vomiting. As in the 
other types, it varies from a feeling of fulness through a dull ache 
to a sharp pain, radiating to the back. Such pains are due most 
frequently to one of the following causes: (1) penetrating ulcers, 
with marked peritoneal reaction, 7. ¢., peritoneal thickening or 
adhesions; (2) rapidly growing carcinoma; (3) marked gastric 
stasis due to organic or functional pyloric obstruction, benign or 
malignant. The following case is an example: 

J. Z., aged forty years. Had burning in epigastrium for seven 
years, relieved by soda. Recently a continuous dull, gnawing 
pain, worse one to two hours after eating. Stomach contents 
showed good motility and moderate hyperacidity. The operation 
(Dr. Andrews) disclosed an ulcer scar at the pylorus which was 
so adherent that it could not be brought forward. 

It seems reasonable to conclude here that when the adhesions 
reached a certain grade the continuous dull ache began while the 
late pains persisted. I cannot explain why adhesions at one time 
‘ause a continuous discomfort and why at other times adhesions 
just as dense in the same position cause pain only when peristalsis 
is at its height, but I dare say that the sensitiveness of the individual 
comes into play here. Another example: 

A. G., aged fifty-four years, entered Dr. Edwards’s service with 
a history of rather sharp pain for the last year, coming on one to 
two hours after meals. This attack lasted four months. Then 
for four to six weeks had epigastric distress fifteen minutes to one 
hour after meals, with some vomiting. Then felt better for a 
while. Three months ago the pains recurred, and are now almost 
continuous, but worse after meals. Examination: marked impaired 
motility. Total Acidity, 45. Operation (Dr. McArthur) showed 
carcinoma of pyloric end of stomach adherent to posterior abdomi- 
nal wall and many metastases. The continuous pain here was not 
in any way different from the case mentioned above. Another 
example: 

E. S., aged forty-nine years, entered Dr. Edwards's service. 
Has had pain for five years, beginning fifteen minutes after meals, 
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and radiating to the back. Besides this a constant dull ache. Also 
frequently awakened at night by pain. Nausea and vomiting 
frequently. Stomach contents: hyperacidity and impaired motil- 
ity. At operation (Dr. McArthur) a large callous ulcer was found 
in the cardiac portion of the lesser curvature. No adhesions or 
pyloric obstruction. For the late pains we have the usual explana- 
tions. For the continuous ache we might postulate a continuous 
pylorospasm or possibly the marked thickening of the peritoneal 
covering of the ulcer might account for it, and the same for the 
early pains, which were also present in this case. 

As one of the frequent causes of adhesions to and near the pylorus 
we may consider the gall-bladder separately. As a general rule it 
may be stated that when the gall-bladder is not pathologically 
connected with the stomach, 7. e., by adhesions, the pains are far 
less likely to have a constant relation to meals than otherwise. 
The acute gall-stone attack has no constant relation, while empyema 
and hydrops, or the shrunken gall-bladder adherent to the surround- 
ing liver substance, tend to produce a constant ache, with exacer- 
bations, independent of food-taking. It is quite common, for 
instance, to get a history of one or more acute gall-bladder attacks 
with perfectly free intervals, and finally a constant dull ache, and 
to find at operation a greatly distended gall-bladder. It is unneces- 
sary to cite instances of this common occurrence. When, however, 
a pericholecystitis with coarse bands of adhesions to stomach or 
duodenum is present the usual rules hold, and we have most often 
an early pain, or occasionally a late pain, especially if hyperacidity 
is present, and sometimes a combination of both. For instance: 

D.5S., aged twenty-six years. For the past few months had pain 
and vomiting—sometimes immediately and sometimes one and a 
half hours after eating. No gastric analysis. Gall-bladder at 
operation found adherent to omentum, duodenum, etc. 

Mrs. P. R., aged sixty-six years. For eight years had attacks 
of pain in the right hypochondrium every six to eight months. 
Since the last attack has had distress for fifteen to twenty minutes 
after meals, especially after eating meat. No nausea or vomiting. 
Operation by Dr. McArthur. Thickened gall-bladder with dense 
adhesions to stomach and duodenum. 

Other less usual types of gastric adhesions may be mentioned, 
e. g., those to the anterior abdominal walls. Here there are early 
pains, and others arising on exertion and relieved on lying down. 
The commonest examples are ventral hernias, already mentioned. 

C. G., aged thirty-six years, was operated in 1908 for gall-stones. 
Returned the following year with pains coming on shortly after 
eating, and made worse by moving about. Operation by Dr. 
McArthur. Stomach adherent to anterior abdominal wall and 
transverse colon. 

Adhesions to the transverse colon are apt to cause early or 
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late pains, with others at rather definite periods before or after 
defecation. 

The final group of pains I shall consider consists of those occurring 
within the first fifteen minutes after taking food, and varying, as 
the other types, from a slight distress or feeling of fulness to severe 
gastralgia, radiating to the back, along the sternum and so forth. 
These may, of course, be due to obstruction of the cardia, either 
functional or organic, but I wish here to call attention to those 
due to neuroses and enteroptosis. In simple neuroses, without 
changes in the gastric secretion, where the pain is apparently due 
to hyperesthesia of the gastric mucosa, it is apt to come on imme- 
diately on taking food, no matter how small in amount. It is 
unnecessary to give examples of these. The distress in gastroptosis 
occurs also, as a rule, very shortly after eating, is often described 
as a burning sensation, is frequently relieved by lying down, and 
often increased by a bowel movement, owing possibly to a diminu- 
tion in intra-abdominal pressure. An example is the following: 

Mrs. R., aged forty-nine years. For several years has had a 
feeling of fulness fifteen to twenty minutes after eating, depending 
on the quantity of food more than on the kind. Less marked 
on lying down. Feels weak and has lost some weight. Examina- 
tion: general visceroptosis and moderate hyperacidity. Roent- 
gen-rays confirmed the former. Forced feeding and complete rest 
caused amelioration of symptoms. An example of late pains in 
gastroptosis from the accompanying hyperacidity was given above 
(Ehrmann and Schmieden’s case‘). 

To sum up, then, we may divide gastric discomfort of the intra- 
gastric and perigastric regions into continuous and intermittent 
varieties. The continuous pains are most frequently due to car- 
cinosis, to marked pyloric obstruction, and to penetrating ulcers, 
with peritoneal involvement. The intermittent pains may be 
divided into immediate, early, and late. The immediate are found 
frequently in ptosis, neurosis, obstruction of the cardia, besides 
other conditions, not considered here, as achylia gastrica, etc. 

The early pains, including those occurring fifteen to sixty minutes 
after eating, are most often due to adhesions in any part of the 
stomach, including ventral hernias and pericholecystitis. These 
are to be thought of particularly in those cases where the changes 
in secretion and motility are too slight to account for the distress 
complained of. 

Late pains include those occurring one to three hours after eating, 
and indicate an increase in intragastric pressure or pylorospasm, 
of which the most frequent cause is hyperacidity. It is occasion- 
ally due to slight pyloric obstruction or pyloric adhesions or reflex 


causes. 
6 Toc. cit. 
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Tuts book is an important contribution to clinical surgery. It 
is seriously marred, however, by the method of presentation of the 
valuable pathological matter contained in the first three chapters. 

The book would not suffer if these three chapters were entirely 
omitted, inasmuch as the clinical part of the work exemplifies the 
pathological teaching with sufficient emphasis. This teaching, 
which seems supported by the experimental work, is briefly as follows, 
insofar as its practical applications to surgery are concerned: the 
ambium layer of the periosteum, or the periosseous osteogenetic 
layer, as it is here called, cannot readily be separated from the bone 
cortex; and it is impossible to tell from macroscopic inspection, 
after separation of the periosteum, whether or not any of this cam- 
bium layer has been removed with the periosteum. What is more, 
it is necessary to examine the denuded cortex microscopically to 
be sure that none of the cambium layer has been left attached to 
it. The conclusion is that the periosteum as a readily separable 
membrane has little or no osteogenetic properties, being merely, 
as Macewen contended, a limiting and protecting membrane; 
and that it should be left attached to the transplant only when 
the latter is to be exposed among soft tissues, but is actually detri- 
mental to the transplant when this is embedded in bone. This 
conclusion pleases the: reviewer, as it has been his contention that 
the periosteum merely serves to prevent an exposed transplant 
from disintegration by the surrounding tissue cells; and because 
it has been his practice never to leave the periosteum attached to 
the transplant when the latter was to be completely buried in osseous 
tissue. Furthermore, the authors of this book think the endosteum 
and marrow are negligible factors in bone transplantation and repair, 
claiming paramount importance for the cortical bone, which from 
the very fact of its denseness and its poverty of circulation, is fitter 
to withstand transplantation and to preserve its vitality by nourish- 
ment from its own contained fluids and by osmosis from surround- 
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ing structures, than are the more highly specialized elements in the 
transplant on which other clinicians have placed most reliance. 

Now from these pathological foundations, Dr. Davison has erected 
his technical application of bone transplantation in surgery. 
Chapter IV describes the indications for autoplastic bone surgery 
and Chapter V the instruments employed, which are comparatively 
few in number and simple in design. Chapter VI, of 100 pages, is 
devoted to descriptions of bone transplantation as applied to recent 
fractures, and Chapter VII (52 pages) to the treatment by similar 
means of ununited fractures. The remaining chapters (VIII to 
XI) describe tersely, but with sufficient detail, the applications of 
autoplastic bone surgery to tuberculous spondylitis, and to con- 
genital and acquired deformities, such as spina bifida, cranial 
defects, defects following excision of the diaphyses or epiphyses 
of long bones, nasal deformities, etc. An interesting suggestion 
is that by Dr. Smith for enlarging the female pelvis by implanting 
bone in the symphysis pubis. 

Dr. Davison’s experience appears to have been confined mainly 
to fracture work, of which some twenty-five cases are quoted at 
considerable length. The skiagraphic results are indeed marvel- 
lous, and surpass anything published elsewhere by any method 
of fixation; but it would be of more interest to ascertain in greater 
detail the functional result and the duration of the patient’s absence 
from work. It is to be hoped that a complete statement of such 
matters will be submitted to the Committee on Fractures of the 
American Surgical Association for inclusion in their next report. 

For immobilization he employs a medullary peg in preference to 
an inlay transplant, and prefers to use a section of the fibula 
(removed subperiosteally) for this purpose whenever the interior 
of the fractured bone is large enough to receive it. He lays much 
stress on the value of fitting such an irregularly shaped peg into 
a round hole, and when using transplants cut from the tibia for 
medullary pegs or for pegging the cancellous ends of the long bones, 
he cuts these pegs three-or four-sided and drives them into a round 
hole, thus preventing rotation of one fragment on the other much 
more certainly than when a cylindrical peg is used, as practised by 
Albee. The inlay transplant he thinks of little use except in the 
middle of the shaft, and rarely employs it except in ununited 
fractures of the tibia with the fibula united, where fracture of the 
fibula would be necessary to insert an intramedullary peg into the 
tibia. 

The author presents his case reports without comment, and 
throughout the volume gives cheerful recognition to other workers 
in the same field, and is withal commendably modest in regard to 
his own very evident technical skill. The best book we know in 
any language on the purely operative treatment of fractures from 
a mechanical point of view, is that by Lambotte; the present 


REVIEWS 


AvToPLasTiC BoNE SurGERY. By Davison, M.D., 
Professor of Surgery and Clinical Surgery, University of Illinois, 
College of Medicine; Fellow of the American College of Surgeons; 
Surgeon to Cook County Hospital and University Hospital; and 
FRANKLIN D. Smitu, M.D., Clinical Pathologist to University 
Hospital. Pp. 369; 174 illustrations. Philadelphia and New 
York: Lea & Febiger, 1916. 


Tuts book is an important contribution to clinical surgery. It 
is seriously marred, however, by the method of presentation of the 
valuable pathological matter contained in the first three chapters. 

The book would not suffer if these three chapters were entirely 
omitted, inasmuch as the clinical part of the work exemplifies the 
pathological teaching with sufficient emphasis. This teaching, 
which seems supported by the experimental work, is briefly as follows, 
insofar as its practical applications to surgery are concerned: the 
cambium layer of the periosteum, or the periosseous osteogenetic 
layer, as it is here called, cannot readily be separated from the bone 
cortex; and it is impossible to tell from macroscopic inspection, 
after separation of the periosteum, whether or not any of this cam- 
bium layer has been removed with the periosteum. What is more, 
it is necessary to examine the denuded cortex microscopically to 
be sure that none of the cambium layer has been left attached to 
it. The conclusion is that the periosteum as a readily separable 
membrane has little or no osteogenetic properties, being merely, 
as Macewen contended, a limiting and protecting membrane; 
and that it should be left attached to the transplant only when 
the latter is to be exposed among soft tissues, but is actually detri- 
mental to the transplant when this is embedded in bone. This 
conclusion pleases the reviewer, as it has been his contention that 
the periosteum merely serves to prevent an exposed transplant 
from disintegration by the surrounding tissue cells; and because 
it has been his practice never to leave the periosteum attached to 
the transplant when the latter was to be completely buried in osseous 
tissue. Furthermore, the authors of this book think the endosteum 
and marrow are negligible factors in bone transplantation and repair, 
claiming paramount importance for the cortical bone, which from 
the very fact of its denseness and its poverty of circulation, is fitter 
to withstand transplantation and to preserve its vitality by nourish- 
ment from its own contained fluids and by osmosis from surround- 


DAVISON, SMITH: AUTOPLASTIC BONE SURGERY 743 


ing structures, than are the more highly specialized elements in the 
transplant on which other clinicians have placed most reliance. 

Now from these pathological foundations, Dr. Davison has erected 
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fractures, and Chapter VII (52 pages) to the treatment by similar 
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XI) describe tersely, but with sufficient detail, the applications of 
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detail the functional result and the duration of the patient’s absence 
from work. It is to be hoped that a complete statement of such 
matters will be submitted to the Committee on Fractures of the 
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For immobilization he employs a medullary peg in preference to 
an inlay transplant, and prefers to use a section of the fibula 
(removed subperiosteally) for this purpose whenever the interior 
of the fractured bone is large enough to receive it. He lays much 
stress on the value of fitting such an irregularly shaped peg into 
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in the same field, and is withal commendably modest in regard to 
his own very evident technical skill. The best book we know in 
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volume reminds us constantly of that work in its close attention 
to mechanical details and its systematic exposition of operative 
technic. It is not too much to say that in these respects it con- 
tains the best account in English of the treatment of fractures 
by autoplastic bone surgery. A. P. C. A. 


PRINCIPLES AND Practice oF Osstetrics. By Josern B. De Ler, 
A.M., M.D., Professor of Obstetrics at the Northwestern Uni- 
versity Medical School. Second edition, thoroughly revised. 
Pp. 1087; 938 illustrations. Philadelphia and London: W. B. 
Saunders Company, 1915. 


Tue fact that a second edition of this book was demanded in so 
short a time is ample proof of its popularity. It has evidently been 
thoroughly revised and is up to date in practically all particulars. 
Especially valuable to the student and teacher are the chapters 
on mechanism of labor and deformities of the pelvis, of all subjects 
in obstetrics probably the most difficult to explain satisfactorily 
to a student. The illustrations showing the “touch picture’’ in 
different presentations should prove of great value. Two subjects 
merit more than the scanty notice they receive, cystoscopy and 
pyelitis. Another section which will not meet with wide approval 
is that on perineal lacerations and their repair. The descriptions 
of the injuries suffered do not coincide with the more modern 
findings. 

But there is so much that is excellent in the book and so little 
that can with fairness be criticized on any other grounds than a 
justifiable difference of opinion, that the book must be regarded as 
a most valuable contribution to our libraries. J. C. H. 


Keepinc Puysicatty Fir. By Wan. J. Cromie, Instructor in 
Physical Education, University of Pennsylvania; Director of 
the Summer School Courses in Physical Education, University 
of Pennsylvania, etc. Pp. 146; 41 illustrations. New York: 
Macmillan Company, 1916. 


Tus work is written by a man peculiarly fitted for handling 
his subject. For sixteen or more years he has been actively engaged 
in teaching exercise to men, women, youths, and children. He 
here sums up what he has found, throughout these years of careful 
observation to be the best for pupils physically and mentally. 
He lays great stress on the co-relation of mental and physical 
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activity, and the influence of eating, drinking, bathing, rest, sleep, 
fatigue upon health. He discusses exercises for the busy man, 
for the nervous woman and for the growing child; appropriate 
exercises for each class are described and illustrated. No great 
length of time, no special apparatus is needed, a few moments 
each morning practising natural muscular movements, he claims, 
will keep the body fit and consequently greatly increasing the 
capacity for brain work. 

The work is well expressed and presents his points forcibly, 
making very pleasant and instructive reading. E. L. E. 


DIAGNosTIC AND THERAPEUTIC Tecunic. By ALBERT S. Morrow, 
A.B., M.D., Clinical Professor of Surgery in New York Polyclinic; 
Attending Physician to Workhouse Hospital and Central and 
Neurological Hospitals. Pp. 834; 860 illustrations. Second 
edition. Philadelphia and London: W. B. Saunders Company. 


In the preparations of this the second edition of Diagnostic and 
Therapeutic Technic, the manuscript has undergone an extensive 
revision and much new material has been added. This ampli- 
fication includes the addition of many new illustrations and the 
redrawing of many of the old. 

The present edition fills more perfectly than even its most 
successful predecessor did, the niche in medical literature for which 
it was originally designed. It makes possible, without any extended 
reading or reference a knowledge of just how to correctly perform 
the more usual and many of the less common procedures of a 
mechanical nature with which every practitioner is ence 
brought face to face. The large and clear illustrations are as valuable 
as,the%text. To one who is not constantly called upon to perform 
these semi-surgical procedures the book stands in the place of a 
friend whose advice and caution may at a moment’s notice be 
sought. As the memory of detail is so easily dulled by time it is a 
comfort to have such a friend always at hand. 

Indeed, to no one friend could one turn to obtain all the pertinent 
information regarding local and general anesthesia, intravenous 
infusion, venesection, hypodermic and intramuscular medication, 
exploratory puncture and aspirations, and the mechanical pro- 
cedures referable to the stomach. 

While, to be sure, much of the book is devoted to so-called 
special work, it is surprising how many of the maneuvers relative 
to the eye, ear, nose, throat, larynx, trachea, esophagus, colon, 
rectum, urethra, bladder, ureter, kidneys and female generative 
organs will fall within one’s grasp if the opportunity here offered 
to master them is taken. 
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The section devoted to abdominal examination is especially 
concise and good. For the more hardy practitioners who care to 
tread the ground, transfusion of blood, injections for neuralgia, and 
other decidedly special procedures are outlined. 

As a saver of time and a multiplier of efficiency this book can 
hardly be spared from any bookshelf. A. A. H. 


GAS-POISONING IN MINING AND Oruer Inpustries. By Joun 
Guaister, M.D. (Glas.), D.P.H. (Camb.), F.R.S.E., Professor 
of Forensic Medicine and Public Health in the University of 
Glasgow; Senior Medico-Legal Examiner in Crown Cases for 
Glasgow and Lanarkshire, etc., and Davin DaLe Locan, M.D., 
(Glas.), D.P.H., Surgeon to the Coltness Ironworks, Newmains, 
etc. Pp. 471; plans, colored plates, and 36 other illustrations. 
New York: William Wood & Co. 


In these days when our interest is so centered on war, and when 
the hideous agencies employed for destruction are familiar to us 
all, it is only natural that we should be misled by the title “ gas- 
poisoning” on the cover of this book. But far from being a discus- 
sion of the poison gases used by man to destroy his fellow the work 
is concerned with those poisonous gases which endanger the health 
or life of the great army of industrial workers. And the story of 
the battle waged underground in coal mines against the combined 
forces of choke-damp, fire-damp, stink-damp, and after-damp 
make as fascinating reading as the account of any martial exploit. 

The book is chiefly concerned with carbon monoxide, which is 
the most important of the industrial poison gases, and which is 
accidentally produced in a most amazing variety of ways. Miners 
are, of course, most exposed, but many cases are cited where poison- 
ing occurred in very unexpected manners. The possible methods 
of production of carbon monoxide and other gases are fully con- 
sidered in the first five chapters, and then follows a very careful 
description of the symptoms of gassing by these poisons. By many 
readers the great variety of disorders which can be produced by 
such poisoning will have been unsuspected. The pathology of 
carbonoxide poisoning is thoroughly reviewed, and chapters are 
devoted to the treatment of the patient, the methods of detecting 
carbon-monoxide gas in the blood and in the air and to the apparatus 
for rescue and aid work in mines. 

The book is well written, carefully edited, and an extensive 
bibliography is appended. It will be of interest to all members of 
the medical profession as well as to all who are concerned with 
industries in which gas is employed. To these latter it will appeal! 
especially because of the recent adoption of workmen’s compensa- 
tion legislation. P. 
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DiIsEASES OF CHILDREN. By Henry Dwicutr Cuaptn, A.M., M.D., 
Professor of Diseases of Children in the New York Post-Gradu- 
uate Medical School and Hospital, and Goprrey Rocer Pisex, 
M.D., Se.D., Professor of Diseases of Children and Attending 
Physician to the New York Post-Graduate Medical School and 
Hospital. Third revised edition; pp. 578; 179 illustrations; 
12 colored plates. New York: William Wood & Co., 1915. 


Tne authors, possessed of a wide experience in teaching pedia- 
trics, have presented the subject in clear, concise, and practical 
terms. It is at once a text-book for the student and a safe guide 
to the physician. 

The importance of clinical findings at the bedside have been 
emphasized and the student familiarized with methods to be 
employed in making a systematic examination of the patient and 
reading a scientific diagnosis. To this end the more important 
and recent laboratory and clinical tests have been described, 
including the Schick and the Juetin tests. 

For teaching purposes, treatment has been presented simply 
and rationally. Infant feeding has been brought up to date by the 
authors who have largely rewritten this section, and have added 
newer methods, such as albumen-milk feeding. 

The addition of descriptions of certain mental tests especially 
adapted for the early months of life add much to the value of the 
book, and show an appreciation of the widespread interest in 
prophylactic pediatrics. J. F. S. 


Der TUBERKULOSE-FORTBILDUNGSKURS DES  ALLGEMEINEN 
KRANKENHAUSES HamBuRG-EPPENDORF. Edited by Dr. 
Lupoten Braver, Medical Director. Vol. II. Pp. 159; 6 illus- 
trations; 13 plates. Wiirzburg: Curt Kabitsch. 


Tuis collection of articles by physicians formerly and at present 
connected with the Eppendorf Hospital has been published in cele- 
bration of the twenty-fifth anniversary of the institute. Like all 
similar collections, there are not a few articles which are of interest 
only to men working in special lines. The first article by Lorey 
upon the value of roentgen-ray examinations in pulmonary tuber- 
culosis covers the subject in a very thorough manner. Like most of 
the articles of this kind, considerable stress is laid upon the value 
of this method in detecting tuberculosis of the tracheobronchial 
lymph glands and hilus tuberculosis. Brauer gives a very complete 
consideration of the surgical treatment of pulmonary tuberculosis 
with the various indications for its use, technic of the different 
measures employed, and the results of this form of treatment. 
Naturally the article deals chiefly with artificial pneumothorax 
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from various stand-points. Kiimmell’s contribution upon tuber- 
culosis of the kidney is well illustrated by numerous colored plates 
and one roentgen-ray engraving. The photographs of roentgen- 
ray negatives for Lorey’s article are beautifully sharp and clear 
for such reduced photographs. The colored plates of microscopic 
sections of compressed lung in Brauer’s article also bring out the 
development of fibrous tissue around the tubercles in an interesting 
manner. Other subjects considered are tuberculosis of the eye; 
effect of climate, tropical and seashore, upon tuberculosis; the 
use of tuberculin in the treatment of this disease. 

The volume forms a collection of exhaustive articles on varied 
aspects of tuberculosis which should prove of value as a work of 
reference. F. A. C. 


CHANGES IN THE Foop Suppty aND THEIR RELATION TO 
Nutrition. By Larayetre B. MENDEL, M.D., Professor of 
Physiological Chemistry in the Sheffield Scientific School of 
Yale University. Pp. 61. New Haven: Yale University Press, 
1916. 


Tuts small essay, presented at the Second Pan-American Scien- 
tific Congress, at Washington, deals with the question of the 
supply of food energy and its availability where needed, largely 
from the point of view of a physiological chemist. This concep- 
tion of such an important economic problem is a new one and one 
which merits closer thought than usually given to it. The author 
discusses his subject in a most presentable manner. In dealing 
with the subject of food energy Dr. Mendel utters thoughts which 
are fit fodder for mental nourishment. J. H. M., Jr. 


DISEASES OF THE SKIN AND THE Eruptive Fevers. By Jay 
FRANK ScCHAMBERG, M.D., Professor of Dermatology and Infec- 
tious Eruptive Diseases in the Philadelphia Polyclinic and 
College for Graduates in Medicine. Third edition. Pp. 585; 
248 illustrations. Philadelphia and London: W. B. Saunders 
Company, 1915. 


Ir is a pleasure to review the excellent book of Dr. Schamberg’s 
and to congratulate the author upon the excellence of the illus- 
trations and the clearness of the text. Comparatively few changes 
have been made since the last edition. The term prurigo nodularis 
has been substituted for “multiple cutaneous tumors associated 
with itching.” Angioneurotic edema has wisely been placed after 
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urticaria rather than following urticaria pigmentosa. The following 
statement is made under psoriasis: “Schamberg, Ringer, Raiziss, 
and Kolmer have demonstrated by careful clinical and laboratory 
investigations that a high nitrogen diet aggravates psoriasis and, 
conversely, that a low nitrogen diet (containing about five grams 
daily) has a distinctly favorable influence and may of itself lead to 
a virtual disappearance of the eruption.’’ While these gentlemen 
are to be congratulated upon their painstaking investigations the 
findings have yet to be confirmed by other investigators. 

The luetin test has been added and a photograph is presented 
exhibiting the reaction. Two new conditions are described under 
the acute eruptive fever section: mild typhus fever (Brill’s disease) 
and Rocky Mountain spotted fever, including a photograph of the 
eruption in the latter. New photographs have been added under 
the following diseases: psoriasis (two pictures), xanthelasma, 
chancre of the finger, nodular leprosy, epithelioma, sarcoma, and 
two illustrations of granuloma fungoides and of feigned eruptions. 
Cholesterinized antigen is mentioned under the Wassermann test. 
Zine chloride paste is advocated as a treatment for the tumors of 
granuloma fungoides. The following rare, or at least infrequent, 
skin eruptions are not mentioned in the present volume: eczematoid 
ringworm, diphtheria or pseudodiphtheria of the skin, leukemia or 
pseudoleukemia cutis, xanthoma pseudoelasticum, and paraffinoma. 
The metric system has been added. The present volume contains 
twelve more pages than the former edition. F.C. K. 


PRAKTIKUM DER CuiruRGIE. LEIrrADEN FiiR AERZTE, CurrR- 
URGISCHE ASSISTENTEN UND MEDIZINALPRAKTIKANTEN. By 
Dr. O. NorpMANN, Chief of the Second Surgical Division of the 
Auguste Viktoria-Krankenhaus at Berlin-Schéneberg. Second 
Part: Special Surgery. Pp. 413; 140 illustrations. Berlin 
and Vienna: Urban and Schwarzenberg, 1915. 


Tus is the second part of a Hand-book of Surgery intended for 
the use of family physicians and embryo surgeons. It deals only 
with regional surgery, and includes the minimum amount of path- 
ology, very little in the way of diagnosis or symptoms, and only 
a modicum of treatment. Emergency operations are described in 
somewhat tedious detail; for example, trephining, tracheotomy, 
drainage of thoracic empyema, and appendectomy. It may be 
desirable for the family physician to practise such operations in 
emergencies, though it is doubtful whether in most instances the 
precarious state of the patient would not be increased by such an 
undertaking; and it is certain that in cases of real emergency (such 
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as obstruction of the windpipe) the patient would be dead several 
times over before the family doctor had time to read through the 
description of tracheotomy here given. What it is really desirable 
for the general practitioner to know, and what he could actually 
learn in many cases from the study of a good hand-book on sur- 
gery, is not taught him here. This is the early diagnosis of such 
conditions requiring the operations enumerated above, and of other 
conditions not even mentioned in the present hand-book—such for 
instance as the diagnosis of tumors of the breast, gastric lesions, 
and carcinoma of the external structures such as the lips, cheeks, 
tongue, cervix uteri, etc. In brief, this is not a book of a commend- 
able type; though within its limitations it is as good as could be 
expécted. A. P.C. A. 


DIsEASES OF THE NosE AND THROAT. By ALGERNON COOLIDGR, 
M.D., Professor of Laryngology in the Harvard Medical School. 
Pp. 360; illustrated. Philadelphia and London: W. B. Saunders 
Company, 1915. 


Tuis is a good, clearly written, little hand-book, giving in a con- 
cise form the essential facts concerning diseases of the nose and 
throat, and is especially adapted for the medical student and the 
general practitioner. While there is lacking detail and minute 
description in many of the chapters, the more common ailments, 
such as epistaxis, tonsillar conditions, hay-fever, etc., are dwelt 
upon in sufficient length to make it a book of real help to the 
general practitioner. Further, almost all of the physiological and 
medical data and even the newer methods of operating are at 
least touched upon so that a novice in nose and throat work would 
glean at least a comprehensive view of the whole field. There 
are many suggestions as to methods of examination and the rela- 
tive importance of objective findings that make us realize that 
the author has a knowledge of his speciality gained from large 
clinical experience. On the whole, the book is what we might call 
“safe,” that is, the data furnished is in accord with established 
facts and generally accepted fancies. We note, however, a few excep- 
tions: one, for instance, p. 220, where it is stated that Ludwig's 
angina is a term applied to “a septic invasion of the submaxillary 
and neighboring regions,” which is just what it is not. Fortunately, 
there are very few such misstatements. The chapters are well 
arranged and the index complete. The illustrations are rather 
crude and mostly diagrammatic in character, but well chosen for 
aiding one in understanding the text. 

We would recommend this book very highly, especially for the 
medical student. G. B. W. 
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The Infectiousness of the Cerebrospinal Fluid in Syphilis. —F rurn- 
WALD and Zatozrecki (Berl. klin. Wehnschr., 1916, 53, 8) point out 
that the pathology of syphilis of the central nervous system has been 
advanced a great deal through studies on the cerebrospinal fluid. After 
it was discovered that the Treponema pallidum is the cause of syphilis, 
it was looked for by numerous investigators in the cerebrospinal fluid, 
and found particularly by microscopic methods and particularly through 
animal inoculations. The authors’ work on this particular subject 
was interrupted by the onset of the war, but they had advanced far 
enough to secure some definite positive results, which were as follows: 
(a) No positive results were obtained in cases of tabes or general 
paresis. (b) Positive results by inoculation methods were obtained 
in an early secondary case with manifest central nervous system 

symptoms, and in two others, late cases of secondary lues in one of 
which the spinal fluid was entirely normal, and in the other there 
was a positive Wassermann reaction. The authors were unable to 
arrive at any rule by which one might judge the infectiousness 
of the cerebrospinal fluid in any stage of syphilis. An analysis of 
the literature on the subject to date reveals the following facts: 
A. Acquired lues. (1) Without nervous manifestations: (a) primary 
lues up to the eighth week negative; (b) primary and secondary 
lues eighth to tenth week, 2 positive; (c) late secondary lues, third 
to twelfth month, 5 positive cases; (d) tertiary lues negative. (2) 
With congenital nervous symptoms: (a) early luetic meningitis, | 
positive case; (b) “neurorecidiv,”’ 1 positive case; (c) luetic apoplexy 
and hemiplegia, 2 positive cases; (d) late luetic meningitis, 1 positive 
case; (e) tabes dorsalis, 2 positive cases; (f) paresis, 5 positive cases. 
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B. Congenital lues: (a) early cases, 2 positive cases; (b) late cases, 
2 positive. It will be seen from this analysis that the greatest num- 
ber of positive results occur in the late secondary stage and that a 
relatively large number of positive findings are obtained in the later 
syphilitic involvements of the central nervous system. All told, how- 
ever, the causative agent is found quite infrequently. Spinal fluids 
containing the treponema may be entirely normal otherwise, in asso- 
ciation with a positive or negative blood Wassermann reaction and in 
the complete absence of nervous manifestations. 


Open Puncture of the Pleura.—Scumuipr (Miinchen. med. Wehnschr., 
1915, lxii, 873) makes further report on open puncture of the pleural 
cavity, a therapeutic procedure which he advocated two years ago. 
He employs a trocar about 8 cm. long and 0.4 cm. in diameter. He 
has the patient resting on two beds, the shoulders on one and the but- 
tocks on the other. He selects the point of maximal dullness for the 
puncture and the patient is so placed on the beds that this point is 
lowermost during the tapping. When inserting the trocar, the patient 
may be rotated slightly, though the trocar should not be inserted 
when the patient is in the erect posture. The fluid is allowed to drain 
directly into an open vessel. Most exudates are under positive pres- 
sure, and the fluid escapes readily. After a certain amount has been 
evacuated, the pressure approaches zero, and finally becomes negative, 
at which point air rushes into the cavity with inspiration. It is not 
necessary to filter the air, Schmidt says, as he has never known any 
harmful results to follow the procedure. By having the patient in the 
position described, the evacuation of the fluid is much more complete 
than with the usual suction apparatus in the sitting posture. When 
the exudate is under negative pressure the fluid is practically always 
encapsulated. The pneumothorax produced appears to be beneficial. 
The author has not had to puncture the same pleural cavity more than 
twice. Roentgen-rays taken after the puncture are clearer, and show 
more definitely whether fluid is walled off in two or more pockets, and 
also whether marked lung changes are present. The author has also 
used this method in cases where the fluid was only slightly purulent, 
but in most cases of empyema the usual operative treatment is indi- 
cated. 


Duodenal Regurgitation and its Influence upon the Chemistry and 
Function of the Normal Human Stomach.—Srencer, Meyer, Ren- 
russ and Hawk (Amer. Jour. Physiol., 1916, xxxix, 459) report a study 
of duodenal regurgitation in the normal human stomach. They 
employed fractional removal of the gastric contents by means of the 
Rehfuss tube. The experiments were all carried out on normal individ- 
uals whose last meal was that of the previous evening. The residuum 
was then removed, and the material under investigation was introduced 
into the stomach. Samples of 5 c.c. of gastric contents were then 
removed for study at intervals of ten minutes. This was continued 
until the stomach was empty. The presence of trypsin and of bile was 
used in determining whether regurgitation of duodenal contents had 
occurred. The authors found that trypsin is almost constantly demon- 
strable in the fasting and digesting contents of the normal human 
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stomach. They found normal individuals of the high acidity type 
usually yielded low trypsin values, while in those of the low acidity 
type tryptic power was marked. The latter fact suggested to the 
authors the possibility of tryptic digestion occurring in part in the 
stomach as a compensatory action in cases of low acid and pepsin secre- 
tion. They found that the introduction of 0.5 per cent. hydrochloric 
acid into the stomach is followed by a rapid reduction of acidity to 
about 0.2 per cent. hydrochloric acid or less. The fall in acidity is 
accompanied by a rise in tryptic values and by the presence of bile. 
The author’s observations of the action of hydrochloric acid and pepsin 
upon trypsin are not without interest. Most of their experiments were 
done with freshly removed samples, but they have found “trypsin 
present in samples having an acidity of 110 ¢.c. =. KOH which had 
stood for eighteen hours at room temperature. Other tests have 
shown that trypsin seems but little influenced by the acid and pepsin 
in the gastric contents.”” After introduction into the stomach of 5 
per cent. sodium bicarbonate solution, it was found that if a prompt 
secretion of gastric juice failed, the solutions were held in the stomach 
for sometime and acquired high tryptic values and also underwent 
marked color changes. The retention appeared to be for the purpose 
of reducing the alkalinity in order to render the fluid harmless to the 
duodenum. With weaker solutions of alkali the secretion of acid 
by the stomach and neutralization were more prompt. Furthermore, 
fluid escaped from the stomach into the duodenum before the contents 
had become acid, thus indicating that acidity of the stomach contents 
is unnecessary for the opening of the pylorus in man, though Cannon 
has shown that it is in cats. The authors incline to the view that the 
human pylorus is controlled from the duodenum, acid fluid keeping 
the pylorus closed until the fluid in the duodenum is neutralized. 
In the human stomach, too, the authors find that weak sodium bicar- 
bonate solutions have a stimulating effect on gastric secretion and at 
the same time hastens the emptying of the stomach. 

Notes on the Urochromogen Test in the Urine.—Pwu ay (Miinchen. 
med. Wehnschr., 1915, |xii, 1009) has made comparative tests of the 
diazo reaction of Ehrlich and the urochromogen test of Weiss. In 125 
healthy adults and in 64 vaccinated against typhoid fever (12 freshly 
vaccinated) both tests were negative in all instances. Of 85 cases of 
typhoid fever with positive bacteriological findings each test was 
positive in 57 cases, and, in addition, the diazo test was weakly positive 
in 6 more. In 7 cases of tuberculosis the diazo test was positive in all, 
the urochromogen test in 5. The diazo test was also positive in all of 
6 cases of pneumonia, the urochromogen test uniformly negative. 

The Effect of Diet on the Uric Acid Content of the Blood.— Denis 
(Jour. Biol. Chem., 1915, xxiii, 147) has reported observations on the 
effects of diet on the concentration of uric acid in the blood, which are 
of interest to clinicians owing to the increased importance of uric acid 
determinations in the differential diagnosis of obscure arthritides. 
Her subjects were patients in the medical and surgical wards of the 
Massachusetts General Hospital. The surgical patients were normal 
individuals except for the surgical condition (hernia or fracture), for 
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which they entered the hospital. The medical patients studied were 
suffering from nephritis and cardiorenal disease and also from various 
chronic diseases not associated with renal insufficiency, or with fever. 
Patients with gout were not available during the course of the obser- 
vations. The patients were studied during a period of purin-free diet 
and of diet rich in purin. The blood was all withdrawn before breakfast 
to obviate any possible effect of a recent meal. The results of this 
investigation are that in normal men no increase in the circulating uric 
acid is produced by ingestion of large quantities of purin, while in per- 
sons suffering from renal insufficiency a more or less marked increase 
in the uric acid content of the blood is produced by high purin feeding, 
as would be expected from the recently published findings of Fouin 
and Dents (Arch. Int. Med., 1915, xvi, 33). The author, therefore, 
concludes that “when the determination of uric acid in the blood is 
undertaken as a diagnostic test the insistence on a preliminary period 
during which no purin containing foods are consumed is unnecessary 
except in the cases in which kidney insufficiency exists or perhaps in 
persons who habitually consume extremely large quantities of purin 
containing foods.” 


The Diagnosis’ of Intestinal Perforation with the Aid of Roentgen 
Rays.—Poprpwe (Deutsch. med. Wehnschr., August 26, 1915) calls atten- 
tion to the possible use of Roentgen rays in the early diagnosis of 
gastric or intestinal perforation by the recognition of a clear crescent- 
shaped area between the dome of the liver and the diaphragm due 
to the accumulation of a small amount of free gas. This sign was 
first observed in a case of gastric ulcer with suspected perforation. 
Roentgen-ray examination showed this clear, crescentic area, but 
these findings were at first not properly interpreted. Later the patient 
developed a typical subdiaphragmatic abscess which was successfully 
drained. About a year later the patient died of carcinoma of the 
stomach. Subsequent studies of the Roentgen-ray plates showed 
that the clear, crescent-shaped area over the dome of the liver was 
due to the accumulation of a small amount of free gas and could be 
differentiated from the clear zone due to a misplaced and distended 
colon by: (a) The clear zone was crescent-shaped with its widest 
portion over the dome of the liver and becoming obliterated on both 
sides. (b) It is visible only when the patient is in the upright position 
since in the recumbent posture the gas accumulates between the 
surface of the liver and the anterior wall, and is therefore no longer 
visible in the Roentgen-ray plates. The possible importance of this 
sign in early diagnosis of gastric perforation following ulcer of the 
intestinal perforation in appendicitis or typhoid fever perhaps merits 
confirmation. 


Total Leukocyte and Differential Counts in Typhus Fever.— Matures 
(Miinch. med. Wehnschr., Oct. 5, 1915) calls attention to the difficulty 
at times in distinguishing typhus fever from cases of typhoid fever 
with a very pronounced roseola. From his blood examinations he 
believes that a combination of total white count with a differential 
count will aid in quickly making a differential diagnosis in these cases. 
At first thought this would seem scarcely necessary, as most text-books 
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associate typhus fever with a high-grade polynuclear leukocytosis, 
usually 20,000 or above. The author studied the blood of 55 cases in 
which typhoid fever was excluded by the clinical course, negative blood 
cultures and Widal tests. 34 of the 55 cases had counts of over 10,000 
but only 3 showed more than 20,000 cells per c.mm., and of these 3, 
2 were fatal, while the disease in the third ran a very severe course. 
The average count was between 10,000 and 15,000, while in 8 of the 55 
cases the total count was from 7000 to 10,000 and in 12 others it varied 
between 4000 and 7000. In most cases during the febrile period the 
polymorphonuclear neutrophile average was 80 to 85 per cent., while 
the eosinophiles are strikingly absent. During convalescence there 
is apparently a postinfectious lymphocytosis associated with an eosino- 
philia. During this period the neutrophiles fall to 50 to 60 per cent., 
while the lymphocytes rise to 40 to 50 per cent., and the eosinophiles 
from 5 to 9 per cent. The differential diagnosis from typhoid is diffi- 
cult usually only in two types of cases: first, cases of typhoid asso- 
ciated with a leukocytosis of 10,000 to 15,000 such as has been noted 
by several authors in recently vaccinated people. In these cases the 
differential count shows a normal formula or a mononuclear increase 
instead of a polynuclear increase seen in typhus fever; the second 
difficult group includes the cases of typhoid fever with a leukopenia 
as was present in 20 per cent. of the author’s cases. Here again the 
typhus blood shows a polynuclear increase instead of the usual lympho- 
cytosis of typhoid. 


Coagulation of Blood in the Pleural Cavity —Drnny and Minot (Am. 
Jour. Physiol., 1916, xxxix, 455) have made an experimental study of 
the fact noted clinically and experimentally that blood in the pleural 
cavity remains fluid or partially fluid and fails to coagulate after with- 
drawal. They summarize their findings as follows: Small amounts of 
blood introduced slowly into the pleural cavity when deep artificial 
respiration is maintained will remain in large part fluid. Small clots 
are always found in the pleural cavity, the size depending upon the 
amount of blood injected, and the rapidity of injection. The fluid 
portion of the blood can only be coagulated by the addition of fibrino- 
gen. Thrombin, calcium and thromboplastin are incapable of causing 
coagulation. The blood shows absence of fibrinogen, which may 
perhaps be removed in some other way than by coagulation, but the 
authors found that pure fibrinogen solution which has been introduced 
in the pleural cavity under the same conditions not only is not altered 
but clots more readily than the control on adding suitable amounts of 
thrombin. Small amounts of thrombin and fibrinogen, however, when 
mixed in suitable proportions and injected slowly in the pleural cavity, 
remain fluid and show an absence of fibrinogen. Since it has been 
shown that fibrinogen solution loses none of its properties after remain- 
ing in the pleural cavity and that the presence of thrombin under the 
same conditions causes a disappearance of fibrinogen, we can only 
conclude, the authors say, that coagulation has taken place. The 
experiments with artificial solutions parallel those with whole blood, 
the conclusions being that blood which has been in the pleural cavity 
remains fluid, not because of any alteration of the elements, but because 
of previous coagulation and defibrination. 
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The Present Status of the Abderhalden Reaction.—In a very full 
article BRONFENBRENNER (Jour. Lab. and Clin. Med., 1915, i, 79) 
reviews the present status of the Abderhalden reaction and the theory 
of the so-called “ Abwehr Fermente.’’ The technic of the reaction is 
gone over in detail and particular reference given to the possible 
sources of error and the methods for the preparation of the substrata. 
After the general discussion, the author comes to the following rather 
important conclusions. These are based upon a careful analysis of the 
literature and particularly upon work which he and his co-workers 
have carried out: (1) The serum ferments are not specific. (2) The 
dialysable substances originate not from the substratum but from 
the serum. (3) In-so-far as the test is specific, its specificity depends 
on the presence in the blood of substances identical with the antibodies 
and not specific ferments. Provided all the precautions prescribed are 
carefully adhered to and controlled, one may obtain satisfactory results 
in a number of cases. In a certain number, however, no matter how 
carefully the test is carried out, the results obtained are not correct. 
In its present form, therefore, the test undoubtedly requires that the 
men who perform it be thoroughly trained in serology as well as in 
the chemistry of enzyme action. Though the test remains compara- 
tively useful in special cases and the results obtained may justify the 
expenditure of the time of a highly-trained worker, Brenfenbrenner 
still feels that the results thus obtained should be taken with great 
reserve until some method has been elaborated which will permit easy 
standardization of the substrata. At the present time the amount 
of substratum used in a test cannot be uniform in all cases, for different 
immune sera react with various amounts of substratum according to 
the amount of the specific antibody present. Moreover in the case 
of normal sera, the amount of substratum capable of inducing auto- 
indigestion, varies. As it stands at present, therefore, the Abderhalden 
reaction has only a scientific interest, and in that its main value is in 
the fact that it has stimulated the student of the fermentative activities 
of the body fluids and specially of the blood. The studies reported 
continue more and more to deny Abderhalden’s basic contention, 
namely, that the body is endowed with the ability to respond with the 
production of a specific ferment upon the parenteral introduction of 
foreign substances. 


Concerning Influenza.—HueBscHMANN (Miinchen. med. Wehnschr. 
No. 32, 1915) made observations during an apparently typical epidemic 
of influenza in Leipzig. He considers the relation of the influenza 
bacillus of Pfeiffer to these epidemics and calls attention to the view 
expressed by some, that most of these epidemics of influenza are really 
due to the pneumococcus rather than the Pfeiffer bacillus which is 
present only as a saprophyte. Out of 110 cases studied, the true 
influenza bacillus was found in smears of the bronchial secretion 70 
times, while it was present in pure culture in 30 cases. He concludes 
from his work that the true influenza bacillus of Pfeiffer was undoubt- 
edly the cause of this epidemic. He emphasizes, furthermore, that the 
clinical picture is frequently that of a generalized infection and is not 
limited to the more common picture of a purely-localized, pulmonary 
disease. The relative mortality during this epidemic was stated to 
have been high but no actual figures are given. 
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A Contribution on Fractures of the Neck of the Femur Based upon 
Anatomical and Clinical Studies.—Lana (Deutsch. Ztschr. f. Chir., 
1916, exxxv, 101) says that it is useless to attempt to cure ununited 
fracture of the neck of the femur by wire sutures or bone pegs. The poor 
result is the unavoidable consequence of the anatomical conditions. 
The occasional bony union obtained is only the result of accident, 
and is due to the fact that the vessels running in the epiphyseal line 
were not destroyed. After suture of fractures in the middle of the 
femoral neck, bony union is almost sure to fail. Upon the basis of 
Lang’s anatomical studies the best treatment is to extirpate the head 
of the femur. He found that the chief cause of pseudarthrosis, neo- 
arthrosis, and shortening of the neck, was to be sought in the demon- 
strated poorly nourished femoral neck, since it is itself poorly provided 
with bloodvessels. The blood supply of the neck of the femur in adults 
depends upon two circulations. The number of bloodvessels in the one 
is limited. They run in the epiphyseal line and extend from there to 
the femoral head. The bloodvessels of the other circulation are abun- 
dant, break up into branches in the trochanteric fossa and extend from 
there into the lateral part of the femoral neck. Because the vessels 
of the median and lateral portions of the neck barely anastomose a 
considerable portion of the middle of the neck is free of bloodvessels. 
The Kocher method of extirpation of the femoral head is the only 
rational operative treatment of non-union of a fracture of the neck 
of the femur. 


Ulcers, New and Old; Jejunal for Duodenal Ulcers.—Bianp- Surron 
(Lancet, February 19, 1916, p. 387) says we know that chronic ulcer 
of the duodenum is a common lesion. For some undiscovered reason 
the ulcer in the majority of instances is situated within 2 cm. of the 
pylorus, and as a rule on the anterior wall of the duodenum, midway 
between its upper and lower borders. A chronic ulcer in this position 
is rarely accompanied by physical signs, but it sets up symptoms very 
easily recognized, Obstruction of the pylorus frequently complicates 
ulcers near the pylorus; it is caused by edema of the mucosa. This con- 
dition also occurs with an ulcer situated in the pyloric antrum. Some 
of the most troublesome ulcers in the pyloric region can neither be 
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seen nor felt in the course of a gastrojejunostomy. A small duodenal 
ulcer can only be detected when it involves the peritoneum and pro- 
duces a tell-tale scar. The chronic ulcer of the duodenum is exceptional 
in another feature. It has never been proved that this ulcer has become 
cancerous. Bland-Sutton has long sought among the living, the dead, 
and in museums for a duodenal ulcer that has become cancerous; so 
far his search has been unavailing. Cancer arises in the duodenum, but 
not in the region that is the usual seat of ulceration. The frequency 
with which gastric ulcers become cancerous and the infrequency of 
cancerous change in duodenal ulcers are difficult of explanation. 
The jejunal ulcer that follows gastrojejunostomy, or the so-called 
peptic ulcer, causes pain in the epigastrium aggravated by the ingestion 
of food. The symptoms often resemble so closely those associated 
with a duodenal ulcer as to lead patients to complain that the pain and 
discomfort for which gastrojejunostomy was performed have returned. 
Since the treatment of duodenal ulcer passed into the province of 
surgery it has become-the routine practice to perform gastrojejunostomy 
for its relief in the hope that by diverting the chyme through the 
new stoma into the jejunum the ulcer will heal. If the pylorus is 
obstructed by the ulcer the results are usually good, because the 
chyme must pass through the new stoma; but when the pylorus is 
patent the chyme flows through it and in some instances ignores the 
new route. The efflux can be watched with the help of an opaque 
meal and Roentgen-rays. Bland-Sutton believes it is better whenever 
practicable to excise the pylorus with the ulcerated portion of the 
duodenum and rejoin the stomach and duodenum on the principle 
of an end-to-end anastomosis. If this method could be made safe 
gastrojejunostomy for the relief of chronic duodenal ulcer with an 
unobstructed pylorus would soon be abandoned. Experience proves 
that posterior gastrojejunostomy with an obstructed pylorus is a 
beneficent operation, in spite of the risk the patient runs of getting 
a new ulcer for an old one. The new ulcer has been evolved in this 
generation by alterations in the environment of the jejunum brought 
about by surgery. 


A Statistical Study of 539 Cases of Pott’s Disease Treated by the 
Bone Graft.—A.LBEE (Amer. Jour. Orthop. Surg., 1916, xiv, 134) sent 
a large number of printed question blanks to surgeons in this and 
foreign countries who had performed this operation. Thirty-three 
surgeons reported a total of 299 results, in 229 of which the disease 
was pronounced arrested; in 59 the condition was improved. Twelve 
of the 229 patients died, four of these fatalities being reported as due 
to shock. The remaining eight cases died in four months or longer 
after operation, either from complications or from intercurrent disease. 
Of the author’s personal cases, only those that have been operated 
upon one year or longer are included in this report. There are 198 of 
these; in 184 the disease was arrested; in two there was improvement. 
To date, 12 have died. Six of these were entirely relieved of their 
Pott’s symptoms and died of some intercurrent disease. Several cases 
operated on in other clinics have come under Albee’s observation, in 
which a Roentgen-ray study has demonstrated that the graft was 
either too short, or was placed in the wrong vertebra, or was so inserted 
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as to allow a lateral displacement of the graft. Every diagnosis of 
Pott’s disease should be confirmed by a Roentgen-ray examination, 
which should include an anteroposterior view as well as a lateral or 
an oblique lateral. The disintegration and the crushing of the vertebral 
bodies should always be demonstrated before advising the operation. 
This is necessary not only to confirm the diagnosis, but it is most impera- 
tive to determine the number and the particular vertebre involved, 
so that the graft can be correctly placed. 


Cervical Ribs, Report of Seven Cases with One Operative Case.— 
PLUMMER (Amer. Jour. Orthop. Surg., 1916, xiv, 146) says that cervical 
ribs have been observed as unilateral, or double, usually related to 
the seventh cervical vertebra, and varying in size and completeness 
from a fully developed rib with articulations and muscle attachments, 
down to a mere enlargement or overgrowth of the costal process of the 
vertebral unit. The commonest clinical evidence of the presence of 
the extra rib has been, in the cases recorded, a neural disturbance in 
the arm associated with pain, or pain and varying degrees of paralysis 
referable to the distribution of the ulnar nerve, and suggesting pressure 
on or injury to the eighth cervical root. Less frequently disturbances of 
the circulation of the upper extremity, and spinal deviations have been 
observed. Apparently the size and shape of the rib do not bear any 
definite relation to the intensity of the symptoms produced, as it has 
been noted that some of the larger ribs have caused little or no trouble, 
and in some of the bilateral cases the neural signs have been found on the 
side of the rudimentary growth. 


The Conservative Treatment of Gangrene of the Extremities due 
to Thrombo-angiitis Obliterans——Meryer (Ann. Surg., 1916, Ixiii, 
280) says that in cases of typical thrombo-angiitis obliterans, conserva- 
tive treatment should be resorted to before amputation. The following 
sequence might be observed: (1) superheated air; best combined with 
(2) systematic hypodermoclysis of Ringer’s solution. If these simpler 
conservative means prove of no avail, conservative operative measures 
are indicated, viz., (3) tying of the femoral vein or arteriovenous 
anastomosis. Both latter methods should be subjected to further care- 
ful clinical research as to their real value. Superheated air may bring 
improvement of the symptoms; however a lasting beneficial effect there- 
from has hardly ever been seen. It rarely controls the pain. The 
systematic hypodermic injection of 400 to 500 c.c. of Ringer’s (or of 
physiologic salt) solution (Mayesima-Koga) daily, or every second 
or third day, deserves a definite place in the conservative treatment 
of thrombo-angiitis obliterans. Its effect may be lasting or temporary. 
If temporary, repetition usually again brings improvement. Two such 
series of injections represent a sufficient test as to their fitness. If 
gangrene has set in, it can of course, not be made good. What has died 
remains dead. But its process may be stayed by the hypodermoclysis 
treatment; old and obstinate ulcerations may heal; the otherwise 
uncontrollable pain can be relieved. Internally, a simultaneous 
administration of organotherapeutic preparations deserves a careful 
test. Inflammation of the wall of the bloodvessels of the next higher 
groups to the capillaries, arterial as well as venous, seems to be respon- 
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sible for the thrombosis (Buerger). Its cause may be microbic. How- 
ever, the increased viscosity of the blood, viz., blood that is thicker 
than normal, also seems to play an important role in the etiology of 
the disease. It is possible that an altered quality of the blood such as 
also represents a cause for the occurrence of the thrombosis and sub- 
sequent gangrene. On the basis of this reasoning, procedures which 
tend to reduce the coagulability of the blood within the body deserve 
to be tried in our efforts to find the underlying cause of the trouble. 
Intravenous injections of anticoagulating substances, as, for instance, 
of a 2 per cent. watery solution of sodium citrate, may prove to be a 
useful adjuvant to the systematic hypodermic administration of Ringer's 
solution. 
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The Treatment of Typhoid Fever with Typhoid Vaccine Administered 
(Med. Record, 1915, Ixxxviii, 648) 
has collected a total of more than 550 cases of typhoid fever treated 
with intravenous injections of typhoid vaccine and reported in the 
literature by various observers. In more than half of these cases the 
disease was cut short, the patient having been saved from one to several] 
weeks of fever. McWilliams believes that a few deaths must undoubt- 
edly be attributed directly to the injections of vaccine. However, 
this is likely to occur with any new and radical method of treatment. 
As the contra-indications and dosage are better understood, such deaths 
should become extremely rare. No one type of vaccine seems to possess 
any great superiority over other types with regard to treatment. The 
proper dosage for intravenous injections appears to be from 100 to 250 
million bacilli. The injection of the vaccine calls forth first a marked 
leukopenia and several hours later a high-grade leukocytosis in typhoid 
patients. Variations in the number of polynuclear leukocytes are 
responsible for these changes, the lymphocytes remaining relatively 
constant. The eosinophile cells undergo an increase shortly after the 
injection. The various types of vaccine call forth similar changes 
in the blood picture. 


The Treatment of Typhoid Fever by Stock Typhoid Vaccine.— 
Wicrsutre and MacGitiycappy (Lancet, 1915, elxxxix, 685) report 
a consecutive series of 50 cases of typhoid in which two or more doses 
of vaccine were given for therapeutic effect. Seven of these patients 
died, giving a mortality of 14 per cent. Six of the fatal cases were 
complicated by severe bronchopneumonia, the seventh died from 
intestinal perforation at a period of the disease when it seemed as if the 
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vaccine had reduced the general typhoid toxemia. The authors divide 
this series into three groups according to the results of the treatment. 
In the first group, consisting of six cases, the vaccine did harm. In 
three of these the harmful effect was due to the doses being given with 
too short an interval (forty-eight hours) between them. These showed 
an increase of fever lasting for several days, but all eventually recovered. 
In the other three cases, bronchopneumonia occurred and seemed to 
be made worse by the treatment. The second group consisted of 12 
cases, who were neither helped nor made worse by the vaccine. In 
5 cases of this group the vaccine was given a thorough trial with no 
apparent effect on the course of the disease. In the remaining 7 the 
vaccine treatment was discontinued because of ensuing complications. 
The last group, 32 cases, showed benefit from the treatment. In 24 
cases of this group a definite improvement began after the first or second 
dose and continued until recovery. Five cases showed no improvement 
until more than two doses had been given. In one case the vaccine 
was not used until late in the disease, but was followed by marked 
improvement. The two remaining patients responded well to the 
initial doses, but later doses seemed to coincide with relapses which 
ran their course immodified by the treatment. The authors noted that 
the patients who responded best to the treatment seemed more prone 
to relapses, which, however, were not severe. They advise starting 
the treatment as soon as possible in the disease. They believe that a 
reasonable suspicion that a patient is suffering from typhoid is suffi- 
cient indication for beginning vaccine treatment. The initial dose is 
250,000,000 and an interval of three days should elapse between doses. 
The second dose is 375,000,000, the third is 500,000,000 and following 
this each dose is increased by 250,000,000. Shorter intervals are not 
well tolerated, frequently tending to an increase in the symptoms. 
When a longer interval has elapsed if four days, the dose should not 
be increased, if over four days, the dose should be reduced. When a 
reaction was produced by the vaccine which was more than very 
slight, the same sized dose was either repeated or the dose was reduced. 
The vaccine treatment should be continued for ten days after the 
temperature is normal in order to avoid relapse. 

The Efficiency of Various Antityphoid Vaccines.—Sawyer (Jour. Am. 
Med. Assn., 1915, xv, 1413) says that the literature on antityphoid vac- 
cination gives littje information regarding its value under the condi- 
tions of ordinary civil life. To obtain information regarding the results 
of antityphoid vaccination in the civil population of California statistics 
were collected by Sawyer. He believes that the use of vaccine in 
civil life is a much more severe test of its value because the vaccine 
is most used when the exposure is greatest, and because only a small 
proportion of people in civil life are vaccinated. A total of 8124 persons 
received prophylactic inoculations and thirteen different vaccines of 
the several types in common use were employed. In the whole number 
of vaccinated persons, there were forty-one instances of true failures. 
All cases reported as typhoid fever and occurring at least thirty days 
and not more than two and one-half years after the first dose of vaccine 
were recorded as true failures. Most of the failures were in persons 
who lived in the same household with typhoid patients who had nursed 
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typhoid patients, or who had been exposed to some heavily polluted 
common food or water supply. Under such conditions of unusual 
exposure, the prophylactic use of vaccine seems to give an inadequate 
protection. Sawyer could determine little difference between the sensi- 
tized and unsensitized vaccines in common use as regards severity of 
reactions and the degree of protection obtained. A polyvalent sensitized 
vaccine supplied by the State Board of Health seemed to give slightly 
better protection, but the superiority was not conclusively demon- 
strated. Sawyer believes that widespread and severe exposures are 
prevented by better supervision over public water, milk, and food 
supplies, vaccination can be depended on to diminish greatly the 
residual typhoid fever, especially if a large enough proportion of the 
people are vaccinated to reduce contact infection to a minimum. 


Therapeutic Typhoid Vaccination.—Reirer (Deutsch. med. Wehnschr., 
1915, xli, 1120) sums up his experience with typhoid vaccine as a thera- 
peutic measure for typhoid fever. He says that in carefully and 
individually regulated dosage, typhoid vaccine, in the majority of cases 
exerts a favorable influence on the course of the disease. The vaccine 
tends to shorten the disease and lessens the mortality. The temperature 
is usually at a lower level in cases that react favorably to the treatment. 
If the temperature is not lowered by the treatment, the chances for 
benefit from the vaccine are slight. The action of the vaccine on the 
disease cannot be termed in any way specific. Complications of the 
disease do not seem to be prevented or benefited to any marked degree. 
Reiter believes that the results of vaccine treatment on the whole are 
sufficiently encouraging to add the treatment to the other measures 
that are usually used. While complications do not seem to be favorably 
influenced by the treatment, nevertheless they are not considered as 
contra-indications to the treatment with regard to dosage. Reiter 
believes that repeated small injections are preferable to single large 
doses. 


The Etiology of Typhus Exanthematicus.—The complete report 
of the etiologic studies on typhus fever by PLorz, O.irsky and BAEHR 
(Jour. Infect. Dis., 1915, xvii, No. 1) is taken up in three divisions. 
A. Bacteriologic Studies: A review of the literature and expecially 
of the cross inoculations of Anderson and Goldberger indicates that the 
virus of typhus is present in the circulating blood during the febrile 
period; that it is non-filterable and therefore probably of microscopic 
size; and that it is probably of bacterial rather than of protozoan 
nature. Up to the present time, eleven cases of European epidemic 
typhus and forty cases of the local endemic form (Brill’s disease) 
have been studied. The same organism was grown from seven of the 
cases of the European epidemic form and from eighteen of the cases 
of local endemic form. It is necessary to culture the organism anaero- 
bically after the method used by Noguchi for spirochetes or by the 
method of Liborius and Veillon. The organisms grow only in the 
deeper parts of the tubes and cultures are not considered negative until 
after twenty days. The organism grown is a small, pleomorphic 
Gram-positive bacillus which is non-motile, non-acid fast, not encap- 
sulated, and producing no spores. Negative results are always obtained 
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on aerobic cultivation. Control cases cultured by the same methods 
gave invariably negative results. B. Serologic Studies: The biological 
reactions found with this organism, the authors feel, offer conclusive 
proof that Brill’s disease (endemic typhus fever) and true epidemic 
typhus are identical. They have furthermore definitely associated 
this organism with the etiology of typhus fever. Complement-fixing 
bodies, agglutinins and precipitins are usually not seen at the height 
of the disease, but are present at the time of crisis, and increase during 
the postcritical afebrile stage. They can be demonstrated in vitro 
when the organism isolated from the blood of typhus patients is used as 
artificial antigen. The occurrence of these immunity reactions to the 
bacillus in question only in cases of endemic and epidemic typhus 
fever offers abundant evidence for its intimate etiological relation to the 
disease. CC. Experimental Studies: These experiments have shown 
that an organism identical with that isolated from typhus patients 
can be isolated from animals (guinea-pigs and monkeys) to which the 
disease has been transmitted by inoculation of typhus blood. The 
number of bacilli in the circulating blood is directly proportional to 
the severity of the disease and greatest at the height of the febrile 
reaction. The number per c.c. of blood, however, is always small. 
It has been possible, furthermore, to reproduce the disease in animals 
by injection of the organisms isolated from the blood of human cases. 
The organism can again be recovered from these animals at the height 
of the disease. 


Complement-fixation in and LuTTinGer (Arch. 
Int. Med., 16, No. 1, p. 67) report the results of complement-fixation 
tests in one hundred and eleven cases of pertussis or suspected pertussis. 
They give an excellent brief, review of the literature on this subject 
showing the marked discrepancies existing between the views of various 
workers, and offer as an explanation of these variable results certain 
minor differences in technique, such as methods of preparing antigen, 
amounts of antigen and serum used, etc. The primary objects if the 
investigation were to test the etiological relationship of the Bordet- 
Gengou bacillus and to determine the value of the complement-fixation 
test. About 40 per cent. of whooping-cough cases gave positive re- 
actions with antigens of the Bordet-Gengou bacillus when inactivated 
serum was used. The highest percentage of positive reactions is given 
by convalescent vaccinated cases. A + + reaction by inactive serum 
with an antigen of the Bordet-Gengou bacillus is diagnostic of whooping- 
cough. Any reaction less strong is only suspicious, while a negative 
reaction has no significance. From these results the authors conclude 
that the Bordet-Gengou bacillus is probably the etiological factor in 
the disease. 


The Concentration of the Protective Bodies in Antipneumococcus 
Serum. Specific Precipitate Extracts.—In connection with the finding 
of antisera for certain types of pneumococcus infection, CHICKERING 
(Jour. Exper. Med., 1915, xxii, 248) has devised a method of concen- 
trating the protective substances of the antiserum in a form con- 
taining but a relatively small amount of the serum proteins. The 
work is a direct sequence to a previous communication in which it 
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was shown that the immune substances of an antipneumococcus serum 
may be removed by specific precipitation with extracts of the proper 
strain pneumococcus. These precipitates were found to be protective 
for animals against many times the lethal dose of pneumococci. In 
the present communication the author shows that extracts of these 
precipitates will not only inhibit the growth of virulent pneumococci 
in vitro, but will also protect experimental animals as efficiently as does 
the original antipneumococcus serum from which they are made. 
Furthermore, these extracts contain only a minimal amount of protein 
and are consequently much less apt to cause the disagreeable features 
of serum sickness so commonly ‘seen in patients treated with the 
whole serum. Evidence is also offered that these precipitates and 
extracts may produce an active as well as a passive immunity to 
pneumococcus infections in mice. 


The Treatment of High Blood-pressure.—E utorr (Jour. Amer. Med. 
Assn., 1915, Ixv, 999) believes that the most important measure 
in the management of high blood-pressure is the proper regulation of 
the personal habits and diet. He believes that vasodilator drugs 
serve a very useful purpose by modifying hypertension in the presence 
of certain complications, such as angina, apoplexy prodromes, steno- 
cardia, and high tension headaches. Even as a routine they may oc- 
casionally prove of service, although in no instance should depressor 
effects be sought by the use of drugs alone. Much greater liberality 
in diet may be permitted non-nephritic cases than those of obviously 
nephritic type. Quantity is more important than quality in food 
selection. Provided renal function is well maintained, there appears 
no good reason why we should not permit a protein ration based on 
physiologic needs. The functional capacity of the kidney may be 
tested out with the phenolsulphonephthalein test. It has been asserted 
by Agnew, Folin and Denis and Seymour that, when the renal response 
to function testing falls to 40 per cent. or lower, waste nitrogen retention 
begins in the blood. Elliott reserves strict dietetic regulation for those 
cases showing a response of 40 per cent. or lower. In the routine 
observation of high blood-pressure, it will be found in the main that, 
for therapeutic purposes, the cases fall into two groups; those in which 
cardiac symptoms (dyspnea, angina, cardiac asthma, etc.) predominate, 
and those in which renal symptoms (polyuria, uremic manifestations, 
retinal developments, ete.) mark the case as plainly nephritic in type. 
The two groups require somewhat different handling. The renal type 
of case requires much stricter control of diet, greater care for elimina- 
tion, and vigilant readiness to meet uremia emergencies. Uremia may 
develop as a steadily deepening chronic intoxication or as a sudden 
fulminating affair, appearing without warning or possibly precipitated 
by acute exacerbation of a more or less latent nephritis. Clinical 
observation alone may fail entirely to warn of the proximity of acute 
uremic developments. The greatest assistance may be derived from 
the routine employment of the phenolsulphonephthalein test. Cardiac 
failure may develop in either of two ways in arterial hypertension, that 
is, as left ventricular dilatation with falling systolic pressure and 
diminishing pulse pressure, or as a high pressure stasis with rising 
systolic pressure and pulse pressure maintained or increased. The 


THERAPEUTICS 765 


former type is characterized by relative mitral insufficiency and broken 
systemic compensation with edema, the latter by splanchnic stasis, 
gallop rhythm, medullary dyspnea, often without edema and without 
heart murmurs. High pressure stasis calls for free hydragogue catharsis, 
perhaps bleeding, the type of left ventricular failure demands neither 
of these measures. They both require digitalis stimulation. The 
author emphasizes the point that digitalis is the most useful drug that 
we possess in high blood-pressure of whatsoever origin. It acts just 
as well and even better with a high pressure than with a falling pressure. 
Indeed, it will lower a rising pressure, and raise a falling pressure, 
provided cardiac embarrassment is the underlying cause. His ex- 
perience leads him to urge that digitalis be employed early at the very 
appearance of cardiac decompensation, and it should be continued 
until thorough compensation has been reéstablished. If administration 
by mouth fails to secure the proper effect it should be employed intra- 
venously. Strophanthin in sterile solution by intravenous administra- 
tion is a highly efficient preparation in the heart failure of high blood- 
pressure. One-half cubic centimeter of 1 to 1000 solution of stroph- 
anthin injected into the elbow vein at appropriate intervals for several 
doses will often induce cardiac reaction when other measures fail. 
After the effects become apparent, digitalis may be substituted and the 
effect continued. 


The Treatment of Nephritis.—Puirps (Boston Med. and Surg. Jour., 
1916, elxxiv, 73) says that during the past three months he has tried 
administering thyroid extract in the treatment of nephritis. Although 
his results were not uniform and although the study of the patients 
was necessarily incomplete in some instances, yet almost every case 
showed certain phenomena which were notable and at least suggestive 
of beneficial results of the medication. Phipps cites a few typical cases, 
and noted a particularly favorable effect upon edema. One case 
recovered from uremia, whereas he had been growing steadily worse 
and apparently was moribund until thyroid extract was added to his 
treatment. Cases of nephritis associated with hypertension were 
favorably influenced both as regards their hypertension and other 
symptoms of their disease. Phipps advises caution in administering 
thyroid extract and believes that if given carefully the administration 
of the drug is safe. He is of the opinion that thyroid medication 
should be given a more extended trial in nephritis. 


The Allen Treatment of Diabetes.—Bookman (New York Med. 
Jour., 1915, eti, 1240) reports his experience in treating 24 cases of 
severe diabetes by the starvation method of Allen. His results agree 
with those of Allen and of others who have used this method. The 
patients rapidly become sugar free, and with few exceptions have im- 
proved in every way. The results in the juvenile cases have been most 
convincing. The author believes that in the management of severe 
diabetes the Allen method is a great step in advance, that it brings 
excellent results and brings them quickly. He finds this method 
perfectly feasible under the ordinary condition of private practice. 
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Diagnostic Phenomena of Infantile Weak-mindedness.—A. W. 
Ives (Pediatrics, 1916, xxviii, 67) aptly points out that a newborn 
baby corresponds in every sense to our definition and comprehension 
of idiocy since it lives reflexly and automatically and with this the 
as yet undeveloped brain has nothing to do. While the infant then 
cannot be called weak minded, an imbecile or demented, the mind 
being undeveloped, yet in the rapid development occurring subse- 
quently certain retardations and signs presage the future accomplish- 
ment of these states of weak-mindedness. Retarded mental develop- 
ment may be due to simple evolutionary defect in quantity or quality 
or construction of the brain; to mental defect from intra-uterine 
disease such as meningitis or to hemorrhage from prolonged labor or 
pressure or to lack or perversion of internal secretions. These defects 
through inadequate reflex response cause a deficiency of spontaneous 
attention, hence the earliest diagnostic symptom of impending phren- 
asthenia is lack of attention. There is failure to notice things, an early 
indefinable tinge of physiognomy, a lack of expression or vacuous stare 
and something unnatural in the child’s movements which presages 
future calamity. It is important to remember that all this may be due 
to congenital blindness and deafness. This lack of attention to external 
stimuli points to abnormal brain development, and resultant feeble- 
mindedness. The special senses of taste and smell and touch are acute 
from the first day in normal infants and indifference to bad odors or 
sour tastes or backwardness in nursing suggests blunting of the senses. 
Weakminded children may remain unduly still as in cretinism or be 
in constant rhythmic motion as in the mongolian type. Anatomical 
anomalies of all kinds are significant in direct proportion to their 
number and prominence. Cretinism with its characteristic signs is 
seldom recognized before the sixth month while the mongolian type is 
often recognized a few days after birth. Frequent causeless crying and 
screaming and uncouth sounds generally prognosticate later mental 
deficiency. Impending idiocy makes itself felt during the early months 
of life, imbecility not until some years have passed. Hereditary 
insanity generally first shows itself about the age of puberty. About 
20 per cent. of these defectives are hereditarily luetic. Early diagnoses 
of mental deficiency are essential to the proper care and treatment 
of those affected and from the economic and communal importance of 
hereditary transmissibility of these mental defects. 


Myotonia Congenita (Thomsen’s Disease) in a Child.—Joun THom- 
son (Edinburgh Med. Jour., 1916, xvi, 216) in discussing this con- 
dition in a typical case says the great degree of muscular hyper- 
trophy shown is characteristic of cases where the disease develops 
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early in life. It is such a striking feature that it is apt to lead toa 
mistaken diagnosis of pseudohypertrophic paralysis. The prognosis of 
myotonia congenita is very different, however, as the abnormality of 
the muscles is unlikely to increase in later life and the patient, although 
probably always handicapped in his movements may be expected to 
acquire increasing skill in managing his unruly limbs. The case reported 
occurred in a boy, aged six years, the complaint being slowness of 
opening the eyes from earliest infancy and stiffness in the lower limbs 
ever since he began to walk. His intelligence has always been above 
the average and the thoracic and abdominal organs are normal. The 
difficulty in opening his eyes quickly is striking but readily passes off 
when the action is repeated several times. A similar slowness is noticed 
in the descent of the upper eyelids on looking down. The voluntary 
muscles all over the body, including those of the hands are much larger 
and stronger than those of a normally developed child. They show the 
same deliberation in contraction as the muscles of the eyelid when an 
attempt is made to bring them suddenly into action after a period of 
rest. A portion of muscle excised for pathological examination showed 
as the outstanding feature “a marked nuclear increase (sarcolemma 
nuclear proliferation). The muscle fibers are also slightly enlarged 
and the longitudinal and transverse striation is slightly more evident.” 
There has been no trouble with micturition and enlarged tonsils and 
adenoids were recently and successfully removed under an anesthetic. 


Prevention of Heart Disease in Rheumatic Children.—C. O. Haw- 
THORNE (Amer. Med., 1916, xi, 99) points out that in rheumatic fever 
of adults joint symptoms are common and cardiac lesions occasional, 
while in children suffering from this disease arthritic incidents are 
inconspicuous and the risk of heart complications is very pronounced 
and heart lesions are a common result. One reason for this apparent 
cardiac susceptibility in rheumatic fever is probably the absence of 
painful joint symptoms in children with a consequent neglect of early 
and complete rest which would save the heart, and which is imposed 
on the adult by the painful joints. It is in this direction we must look 
for the prevention of cardiac mischief in children by securing the 
protective influence of early and complete rest. The medical profession 
is responsible for the proper education of families in the significance of a 
rheumatic inheritance on the children of the families or where a valvular 
condition has developed in one child to protect the others in similar 
‘ases of illness by early and complete rest. If the method proposed 
here does not seem to offer a very large promise, yet it has no competitor 
and until an alternative is proposed it is the plain duty of the profession 
to utilize it. 


A Criticism of ‘‘Whole Milk” Feeding.—Eric PritrcHarp (Amer. 
Med., 1916, xi, 19) offers the following reasons against the policy of 
“whole milk” feeding in infants. He agrees that while in general 
the method gives good results it does not give “the best”’ results. It is 
unwise to confine oneself to any one particular food or method of 
feeding. It makes little difference what food one employs provided the 
following essential conditions are complied with: (1) the necessary 
elements for growth, maintenance, heat and energy production must 
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be supplied in quantities required in each particular case; (2) these 
elements must be presented in a digestible and assimilable form and 
suited to the special physiological make-up of the child, and (3) the 
food must be of such a nature as to exercise and develop latent digestive 
capacity. Instead of modifying the specific physiological make-up 
of a child to a certain kind of food, a task which is very often impossible, 
Pritchard believes in adapting the food to physiologic idiosyncracies 
found in every case. Food requirements can be approximately estimated 
in terms of calorics and on a basis of weight and age and, further, a 
mixed diet of proteins, fats and carbohydrates is better for a growing 
baby than any one or two of the proximate principles without the others. 
Dr. Vining’s figures on the relative proportions of the elements of 
human and cow’s milk are incorrect and Pritchard places the difference 
in the amount of lactose at 25 per cent. instead of 10 per cent., and in 
the amount of protein at 100 per cent. to 150 per cent., instead of less 
than 10 per cent. This is the central argument against the substitution 
of the one milk for the other in infant feeding. A food adaptable to a 
three months’ infant should yield 495 calories and contain the three 
elements in the proportion found. in human milk. The dilution of 
infants’ food is too often excessive, the success of the “whole milk” 
method being probably based on the limited quantity of water used in 
that method. Individual adaptation is essential to the successful 
administration of food to infants and it is believed impossible for the 
physician to recognize pathological manifestations and modify the 
food accordingly if his practice is confined to one method of feeding. 
If the principles of percentage feeding are understood synthetic foods 
can be prepared in many ways to satisfy different physiological require- 
ment. Dried milk if properly modified has all the advantages and 
few of the disadvantages of so-called dairy milk. 
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The Nourishment and Care of Prematurely Born Children.— 
LANGSTEIN (Berl. klin. Wehnschr., 1915, No. 24), reports the results 
of methods in use in the Empress Augusta Victoria Hospital for infants 
in Berlin. Among the inmates were 250 prematurely born children. 
Formerly it was customary to keep these in an incubating room whose 
temperature varied from 80° to 90°, and where the air contained 60 
per cent. of moisture. There was reason to believe, however, that 
children kept in this room were less robust and developed less rapidly 
than those brought outside and given a better atmosphere and, accord- 
ingly, the use of the room was abandoned. The writer kept these 
prematurely born children in an ordinary nursery and supplied artificial 
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warmth as needed for each child. The apparatus employed was one 
which used circulating hot water as a source of heat. In feeding 
children, the best method consisted in introducing food into the stomach 
through a small stomach-tube and very small quantities of milk were 
employed in feeding, the qunatity increasing gradually but steadily. 
After two weeks of such care the infant was usually able to drink. 
Prematurely born children were fed about every two hours or at least 
given nine or ten feedings in twenty-four hours. When there was no 
mother’s milk available to introduce through the tube, modification 
of cow’s milk diluted with water and containing sugar and with a 
considerable fat percentage were employed. In some infants, mixtures 
which contained some percentage of a cereal material with sugar 
proved advantageous. All prematurely born children showing a 
tendency to rachitis and spasmophilia should be given preparations 
of calcium against such dangers. Calcium phosphate or calcium lactate 
or tricalcol in combination with cod-liver oil gave especially good results, 
As early as possible, small doses of iron were given, if examination of the 
blood of the infant showed that as early as the second or third month 
of extra-uterine life, symptoms of anemia had developed. A good prog- 
nosis for the child may be given when at from six and a half to seven 
months the child weighs 1000 gms. and is 34 em. long. It is evident 
that the induction of labor in contracted pelvis may be resorted to 
without benefit if adequate precautions be not taken to care, after 
its birth, for the prematurely born infant. 

Shall More than One Finger be Employed in Vaginal Examination 
in Parturient Cases?—In the effort to lessen danger through vaginal 
examinations, AHLFELD (Monats. f. Geburtsh. u. Gyniik., 1915, Band 
xli, Heft 6), has criticised the introduction of more than one finger in 
such examinations and the method described by Schultze in his text- 
book and by others as well. His printed instructions were intended 
especially for midwives and Schultze reviews his instructions, which 
certainly indicate no lack of precaution in the matter of asepsis. The 
discussion seems a very small matter, and yet it is evident that the 
omission of thorough vaginal examinations may become a danger to 
the patient unless practical and not theoretical methods prevail. 
If antiseptic precautions be honestly and thoroughly carried out, and 
sterile gloves be employed, it were far better that the entire hand, 
if necessary and possible, be introduced and a thorough examination 
be made than that a false diagnosis resulting in harm to the patient 
should result because but one finger was employed. ScHuLTzeE (Monats. 
f. Geburtsh. u. Gyniik., 1915, Band xlii, Heft 4), takes this view and 
makes a point in favor of a sensible and practical technic very clear 
in his timely communication. His warning is especially timely in all 
cases where there is delay in labor. In such, unless the head has become 
well engaged, the pelvis should be palpated by as many fingers as can 
be safely introduced. In this way important pelvic abnormality will 
be discovered, the nature and exact position of the presenting part, 
its relation to the brim and to the lower strata of the pelvis, the presence 
or absence of flexion, and descent and rotation. Unless a thorough 
examination be made it is quite possible for the cord to prolapse but a 
short distance and this loop to become pinched between the head 
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and the pelbic brim, resulting in the death of the fetus, when a super- 
ficial examination with one finger might not detect the presence of the 
prolapsed cord and thus fail to arouse the obstetrician to appropriate 
efforts to save the life of the infant. 


Pelvimetry by the Roentgen Rays.— RuNnGrE and GRUENHAGEN 
(Monats. f. Geburtsh. u. Gynék., 1915, Band xlii, Heft 4), reviews several 
of the methods for measuring the pelvis by the Roentgen rays and 
describes a method which they have found valuable. This consists in 
determining certain points of the pelvis by the ray and then by algebraic 
formule, obtained by previous examination and calculation, working 
out the proportions of a given pelvis. The method is illustrated by 
equations and by geometrical figures. It should prove of interest to all 
those who are concerned in the mathematics of modern pelvimetry. 


Complications Arising during Labor through Maldevelopment of 
the Uterus.—Van pve Ve pr (Monats, f. Geburtsh., u. Gyniik., 1915, 
Band xlii, Heft 4), recognizes what he terms uterus unicornis through 
failure in one of the Miillerian ducts to completely develop. This 
deformity is not very frequent and has little comparative importance 
so far as practical obstetrics is concerned. Double uterus and vagina 
are not exceedingly rare and uterus duplex is double development of the 
uterus only. Further, there may be two uterine bodies and but one 
neck and again the uterus may be cordiform where the fundus is some- 
what flattened and the uterus assumes an irregular heart-like shape, 
though there may be a double uterine cavity with greater or less extent 
of the dividing partition, and again, this dividing partition may be 
in different portions of the uterine extent. In labor, we recognize the 
complications arising from a defective development of the uterus, 
as in infantile uterus and hypoplasia, and we also note that complica- 
tions in labor may occur through congenital anomalies of the cervix 
Cases where difficulty in labor occurs through uterus unicornis are not 
often observed. Moldenhauer reports a case of labor in which a pre- 
mature fetus was found in the upper portion of a uterus apparently 
enclosed in a thin-walled sac, which had posteriorly an opening about 
the size of a silver half-dollar through which membranes and placental 
mass were protruding. It is interesting to observe that the placenta 
had attached itself to the weakest portion of the uterus. In cases 
of double uterus, labor may be complicated and delayed by that portion 
of the uterus which has not been pregnant. Raynes described a 
case before the Obstetrical Society of Paris where the vaginal portion 
of the pregnant uterus was very high in the pelvis and directed toward 
the right of the median line. The patient was evidently a primi- 
para, the vaginal end of the uterus somewhat shortened and the 
os closed.By ballottement, one could obtain the head very high 
through a thin lower uterine segment; the fingers could not reach 
the promontory. In the left quadrant of the pelvis one found a small 
semihardened mass whose nature it was difficult to determine. This 
subsequently proved to be the unimpregnated half of the uterus 
which had become so wedged into the pelvis as to hinder the descent 
of the fetal head in the pregnant portion of the womb. That a uterus 
duplex may occasion difficulty in labor has been illustrated by StaHLeR 
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(Zentralbl. f. Gynik., 1906, No. 2). His patient has premature rupture 
of the membranes and pain at intervals for twenty hours resulting 
in the complete dilatation of the cervix. Presentation was breech 
but the child showed no tendency to descend into the pelvis. As 
uterine pains were good, the force of the uterus seemed to be directed 
rather against the left side of the pelvis than in its axis. The effort 
was made by placing the patient upon the left side, to bring about 
a better application of force, but this did not succeed. Often in 
multiparous patients, a combination of weakness of the uterine 
muscle itself, expulsive segment and rigidity of the cervix pro- 
duces the complications in labor which predispose to rupture of the 
uterus. Gosset and Tissier reported before the Obstetrical Society 
of Paris, 1906, a case in which the patient died during labor from hemor- 
rhage from rupture of the lower uterine segment with the anatomical 
conditions just described. Somewhat similar in effect are those cases 
of atresia of the genital tract, either acquired from preéxisting inflam- 
mation or congenital where the anatomical conditions predispose to 
rupture of the uterus. The reviewer recently saw a case of uterine 
rupture in a multiparous woman who entered the examining-room 
of a large general hospital for admission in labor. While making her 
application, the membranes ruptured and considerable amniotic fluid 
escaped. She was then transferred to a maternity department. On 
admission the abdomen was large, fat and flabby, its contour indefinite, 
the exact contour of the uterus and the position and presentation of the 
child could not be made out. Fetal heart sounds were not heard. On 
vaginal examination, the vagina was full of clotted blood. When 
this had been washed away by a lysol douche, the cervix was resisting, 
thickened, admitting three fingers. The placenta was attached at the 
edge of the external os and had partly separated, which accounted for 
the hemorrhage. The child lay obliquely across the palvis, an arm had 
partially prolapsed. The patient had had several strong uterine 
contractions and the uterus was so tightly closed upon the child that 
efforts to perform version would have been exceedingly dangerous. 
In addition to the complications described, examination also disclosed 
a transverse rupture through the lower uterine segment about two inches 
long on the posterior aspect of the uterus. As soon as possible, the 
abdomen was opened and the Porro operation was performed. The 
rent in the lower uterine segment was closed, leaving however, room 
enough in the middle for a gauze drain which was passed through 
from the pelvis into the cervix and vagina. The patient was severely 
shocked, requiring transfusion and other stimulation, but rallied 
successfully from the operation. Van de Velde describes the case of a 
patient, aged twenty-nine years, pregnant for the first time, who came 
to labor at term, but the attending physician could not recognize a 
normal condition of the cervix and could not make out the fetal pre- 
sentation. The contraction ring was high and the axis of the uterus 
extended obliquely across the pelvis. In the region of the lower uterine 
segment there was great tenderness. On vaginal examination, the 
finger could make out that the fetal head was in the pelvic cavity 
and the sutures could be recognized indistinctly through the distended 
uterus. No opening in the uterus wall could be made out and when 
the patient was anesthetized and specula used, it was still impossible 
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to find the os uteri. On the right side and high up behind the pregnant 
uterus could be felt a vaginal portion of the cervix and the os, through 
which a finger could be inserted. On repeated examination under 
anesthesia the finger could be inserted to the fundus of this small 
uterus, which was thus proved to be empty and not in a pregnant 
condition. The vagina and perineum were incised and vaginal cesarean 
section was performed. The bladder was drawn high up. It was 
difficult to push it aside. The abdominal cavity was not opened; 
the membranes protruded and were easily ruptured and a medium-sized 
living fetus was removed by forceps. The placenta was delivered 
manually; the uterus tamponed with viaform gauze and ergot given 
hypodermically. The incisions were closed with catgut and an 
opening left into the uterus for drainage. The patient made a good 
recovery and was shortly after pregnant for the second time in the 
right uterus, which aborted about the third or fourth month, and after 
this, again in the left uterus, the child being born living, but dying 
soon afterward and evidently premature. The patient then had a 
tuberculous peritonitis, from which she recovered after section. On 
opening the abdomen, both Fallopian tubes were found covered with 
small tubercles and consequently were removed. There seemed to 
be two uteri smaller than normal joined together at the lower portion 
at the cervix and diverging in the bodies. The urinary bladder lay 
between the two corpora and behind both cervices. On vaginal 
examination both cervices could be detected and it had been observed 
that during menstruation blood issued from both of the uteri. Various 
authors describe differently the uterus which apparently has no cervix 
and no os uteri which can be found at the time of labor. In some, 
the case described by Van de Velde would serve as a type; in others 
there is no double cervix, and the condition would be best described 
under the term atresia. Usually by careful examination, one can 
detect the opening of the cervix and, taking this as a guide, open the 
uterus by some form of incision. A case of this.sort came under the 
observation of the reviewer when summoned by two physicians in 
consultation over a woman in labor, who had vaginal hemorrhage 
and in whom the physicians could not find the cervix or os uteri. On 
careful inspection, the uterine tissue was greatly distended and very 
thin and was beginning to tear transversely and blood was issuing 
from the extending laceration. By placing the patient in the left 
lateral position and withdrawing the perineum and using a strong light, 
a very small aperture could be found through which a grooved director 
could be passed. This was taken as the rudimentary os and was 
‘autiously enlarged until the finger could be inserted, when it was 
stretched sufficiently so that from this point multiple incisions could 
be made, opening the cervix freely. The child was then delivered by 
forceps, the uterus emptied and packed with gauze and the cervical 
lacerations closed throughout a considerable extent with catgut. 
Van de Velde calls attention to the fact that in such a case it would be 
a mistake to deliver the patient by abdominal cesarean section because 
no adequate aperture would be left for the discharge of the lochia. 
Vaginal cesarean section he believes to be much safer and indicated 
in such a case. 
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Tiflitis and Peritiflitis Complicating Pregnancy.—J arcuskE (Zentralbl. 
f. Gyniik., 1915, No. 37) describes the case of a primipara, aged twenty- 
six years, who, during the preceding two years had several attacks of 
irritation in the region of the appendix which led her family physician 
to advise the removal of the appendix. This was not done and preg- 
nancy proceeded apparently normally until three weeks before term. 
The position and presentation of the fetus became abnormal. The 
patient was sent to hospital with the history of two days before having 
considerable fever which was thought to result from an attack of 
influenza. Improvement was followed by higher fever and the physician 
summoned sent the patient immediately to the hospital. On admission 
her temperature was 104.5°, pulse 104, of good volume and tension, 
the tongue was coated and moist, the patient complained of nothing 
and there were no labor pains. No pathological condition could be 
found in the neck, mouth, lungs or heart. There was slight tenderness 
over the region of the right kidney and tenderness in the abdomen 
over the appendix, although it was not well marked. The urine showed 
abundant leukocytes and some albumin. The question of pyelitis 
from colon bacillus infection of the right kidney was considered, but the 
symptoms were thought to point more to appendicitis or possibly a 
beginning typhoid. Examination of the blood showed 17,000 leukocytes 
and this led to a diagnosis of appendicitis. Two hours later the tender- 
ness of the region of the cecum had increased considerably and soon 
after an operation was undertaken. On making an incision in the right 
lower abdomen thin pus escaped from the abdomen in a stream. This 
was allowed to escape and a packing of gauze introduced and then 
with fresh instruments and disinfection a vagina! cesarean section was 
performed and a dead child delivered by version. After the conclusion 
of this operation, abdominal section was completed. It was found that 
an abscess had developed, one wall of which was composed of the right 
broad liagment and pelvic tissues, the other portion of adhesions and 
the surrounding intestines. The appendix was thickened and edematous 
and markedly injected and kinked at its base, the free end of the 
appendix lying in the region of the ovary. No perforation could be 
made out. The cecum over an extent of 5 cm. was edematous, covered 
with a foul grayish red exudate. On the posterior surface of the cecum 
there were ulcerated surfaces. The free border of the right ovary 
formed part of the wall of the abscess and although the right Fallopian 
tube was reddened the right orifice was patent. The uterus was well 
contracted. Three gauze drains were carefully introduced, one of 
them covered with sheet rubber and the abdominal wound was left 
open. The patient was placed in Fowler’s position and Ringer’s solution 
was introduced by the drop method into the bowel and 1 c.c. pituglandol 
was injected into the muscles four times daily. This patient died on 
the fourth day from acute diffuse peritonitis. An autopsy was obtained. 
In the pus were found the colon bacillus and hemolytic streptococci. 
Microscopic examination of the appendix showed its mucous membrane 
intact throughout but the tissues were edematous and swollen with 
free multiplication of round cells. In reviewing the case, it was 
impossible to demonstrate the initial point of infection. That the colon 
and the tissues about the colon were involved was evident, but, in the 
absence of perforation of the appendix, it was difficult to trace the course 


774 PROGRESS OF MEDICAL SCIENCE 


of the infection. The reviewer had occasion to open the abdomen of 
a young primipara who had suffered from fever after childbirth with 
indefinite symptoms. Typical puerperal sepsis could be excluded. 
There was diffuse abdominal tenderness without fixation of the uterus 
and without a definitely localized painful point upon pressure. The 
appendix was found reddened, thickened, edematous and without 
perforation. At the beginning of the descending portion of the colon 
beneath the peritoneal covering were several areas of laceration which 
could be plainly made out. The entire colon was larger than normal, 
reddened and the lymphatics leading from the colon were enlarged. 
There were some recent and light adhesions between coils of intestine 
and the omentum. A Mickulicz bag was introduced into the bottom 
of the pelvis and the upper portion of the wound was closed. The 
patient made a tedious but complete recovery. In this case, the 
Widal reaction was negative, the urine was free from colon bacilli 
and the case was considered one of colon bacillus infection of the 
appendix and bowel itself. The appendix was removed and on examina- 
tion found to contain colon bacilli and to be in a condition of acute 
inflammation. 
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Effect of Accommodation upon the Viscosity of the Lens.— LANCASTER 
and Wiiutams (Ophthalmoscope, March, 1915, p. 112) have made a 
series of experiments upon the position of the punctum proximum, 
from which they infer that, when during accommodation the zonula 
is relaxed, there is an initial change which occurs quickly (less than a 
second), but that the effect does not stop there; the lens continues 
to become more convex, though at a slower and slower rate. They 
believe that the force which brings about the increased convexity of 
the lens is opposed by another force which it overcomes only gradually. 
There is a time element. They call the first force the elasticity of the 
lens, capsule, etc.; for the second they suggest the name viscosity, for 
the time element is the essence of viscosity. 


Complete Disappearance of an Eyeball following a Birth Injury.— 
Harpy (Amer. Jour. Ophthalmol., February, 1915, p. 33) observed, in 
a child of eight years, an empty socket exactly like that resulting from 
an ordinary enucleation; its depth in fact was somewhat greater. The 
mother when questioned made the surprising statement that no opera- 
tion had ever been done. The eyeball had been injured at birth by the 
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forceps, and according to her understanding, the globe had been rup- 
tured, which rupture must have occurred posterior to the cornea, as 
from her statement, iris and cornea had the same appearance as the 
other eye. No stump or remnant of the globe could be seen or felt at 
the apex of the orbit. The eye had completely disappeared. All the 
evidence was against an ophthalmia. Complete absorption of every 
part of a perfectly formed eye even after a destructive injury at par- 
turition is, to say the least, an extraordinary occurrence. 


The Use of Optochin in Various External Diseases of the Eye.— 
STENGELE (Klin. Monatsbl. f. Augenhk., April-May, 1915, p. 446) 
reports upon the extraordinary curative effects of this agent in certain 
diseases of the eye, especially pneumococcic infection, diseases of the 
lacrimal sac and affections in which photophobia is favorably influenced 
by the remedy. As usually employed in 5 per cent. solution, it is apt 
to be very unpleasant even increasing the irritability of the eye for a 
short time; such irritation may be prevented by a prior instillation 
of a 5 per cent. solution of cocain; in 1 per cent. solution it is borne 
alone without cocain. Fresh solutions or those a few days old, are 
more efficient than older ones; solutions three to four weeks old are 
almost inert. Optochin is a new quinin derivative known scientifically 
as ethylhydrocuprein. Corneal ulcers from pneumococcic infection 
treated every hour or two by 1 per cent. solution of optochin yield 
surprisingly rapidly to the remedy. The same agent is of great service 
in corneal ulcers accompanied by disease of the lacrimal sac. The 
instillation of a 1 per cent. solution of optochin into the conjunctival 
sac in combination with injection of the lacrimal passages with the 
same agent simplifies the treatment very decidedly. The secretion 
of the blenorrhea of the lacrimal sac rapidly ceases so that extirpation 
with subsequent bandaging can be safely performed. But irrigation 
of the passages with optochin can not replace extirpation in ectasia 
of the sac; sooner or later renewed infection will require operation. 
The effect of the drug in 5 per cent. solution is truly surprising in the 
various external ocular diseases, especially scrofulous opthalmia. It 
is astonishing how children who have been unable to open their eyes 
for days and weeks, quite suddenly open them freely, and the photo- 
phobia is permanently relieved after a short period of treatment. The 
drug may act slowly and may even fail entirely in such cases of phlyc- 
tenular disease as are complicated by fissures of the external canthus; 
the latter should be brought to heal before the application of the 
optochin. It is an interesting question how this drug relieves photo- 
phobia so promptly in some cases and fails in others. Stengele ascribes 
the curative effect to its bactericidal action and not to simple anes- 
thesia as has been assumed. It is a matter of further investigation to 
determine against which species of bacteria besides pneumococci the 
drug is effective. 


Interesting Note upon the History of the Fundus Reflex, Bearing 
upon the Invention of the Ophthalmoscope.—Helmholtz in his monu- 
mental work Physiological Optics, first published in 1856, and also 
in his Description of an Ophthalmoscope in 1851, and Mauthner like- 
wise in his Ophthalmology, 1868, ascribed priority in the matter of 
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researches upon the fundus reflex as bearing upon the invention of 
the ophthalmoscope to Cumming, 1846, and von Brucke, 1847, and the 
host of subsequent writers upon the ophthalmoscope without excep- 
tion have repeated the statements of these masters. HirscuBerc 
(Centralbl. f. prak. Augenh., April, 1915, p. 81), that most erudite 
historian of ophthalmology, calls attention to a passage in a small 
work in Latin by Purkinje, published in 1823, in which he not only 
describes the reflex as visible by light reflected from his own myopic 
lenses (he was himself myopic 6D) into the eyes of a dog and also of 
man, but actually examined the fundus of a model eye which he con- 
structed, filled with clear and turbid water, and recommended the 
method for practical diagnostic purposes. But a lifetime had to 
elapse before his recommendation bore fruit. In this respect, the lot 
of Purkinje resembled that of one still greater, Thomas Young. 


Synchisis Scintillans.—W (Arch. f. Augenh., 1915, lxxviii, 1) 
analyzes 40 cases of this affection observed in the Wurzburg clinic. In 36 
the condition was unilateral. Its character as a mark of degeneration 
was shown both by its occurrence in advanced years with other senile 
changes, and from the circumstance that when it occurred earlier, it 
was accompanied by degeneration of other portions of the eyeball 
(retinal detachment, phthisis bulbi). In about half the cases the fundus 
was normal and the visual acuity good; this excludes any toxic action 
of cholesterin products which may be present in the vitreous, upon the 
retina; 25 per cent. of the cases showed more or less advanced senile 
opacities of the lens, although this may have been a coincidence as the 
average age of the subjects in this series was seventy years, while the 
average age of all the cases of synchisis was sixty-four years. Of the 
remaining cases in which the synchisis was accompanied by some other 
internal disease of the eye, the latter could be regarded as the cause of 
the vitreous opacities in less than half. 


The Intra-ocular Pressure and Tension of the Eye.—In a lengthy 
publication upon the above subject, running through three numbers 
of the Ophthalmoscope (from April, p. 182, through May, p. 237, and 
concluded in July, p. 327), ELtiorr summarizes his conclusions as 
follows: 1. In dealing with the physical conditions governing the 
behavior of the intra-ocular fluid, as it passes into and out of the eye, 
it must be borne in mind that we are dealing with a body of “moving 
water,” and that the laws which come into play are those of hydro- 
dynamics and not those of hydrostatics. 2. The question whether the 
intra-ocular fluid is poured out by an act of secretion, or by a process 
of pressure filtration is still sub judice; probably both take part. 
The question, however, is not of great practical importance. 3. The 
general blood-pressure, as it rises and falls, tends to exert a correspond- 
ing influence upon the intra-ocular pressure. This influence may, how- 
ever, be masked or even counteracted by a number of other factors. 
4. The venous exit pressure throughout the eye is probably always 
a little in excess of the intra-ocular pressure. 5. The most probable 
explanation by which the intra-ocular fluid finds its way into the canal 
of Schlemm and into the veins of the iris is that the action is osmotic 
in nature although there are difficulties in understanding the problem 
in all its bearings. 


— 
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Does Sympathetic Amblyopia Exist?—This term has been employed 
to describe what has been regarded as a purely functional weakness of 
vision of one eye occasioned by conditions of irritation in the other and 
which disappears upon cessation of the latter. A number of such 
cases have been recorded in literature. Keure. (Klin. Monatsbl. f. 
Augenh., Feb.—Mar., 1915, p. 250) subjects 25 of the most striking cases 
to a critical review from which he comes to the conclusion that none 
of them can withstand thoroughgoing criticism. He maintains that 
sympathetic ophthalmia does not exist and that the expression should 
be stricken from ophthalmic terminology. Those cases where, follow- 
ing enucleation, the visual acuity rapidly improves, are explicable in 
the majority of cases by the circumstance that the irritative symptoms 

photophobia and lacrimation—disappear, symptoms which influence 
the visual acuity mechanically or functionally; or else suggestion plays 
its important part in bringing about a rapid improvement of the visual 
acuity with the accompanying contraction of the fields. 
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Caseous Tuberculosis of the Aorta.—ZRuUNEK (Cent. f. Path., 1914, 
xxv, 577) reports a case of false aneurysm of the abdominal aorta. This 
was found in a woman, aged twenty-seven years, in the region of the 
celiac axis. The aneurysm was of large size and projected between 
the stomach and liver. The aneurysmal sac was mainly composed of 
a fibrin clot contained within a thin sheet of tissue which had ruptured 
at one point, with extensive hemorrhage in the abdomen. About the 
communication between the aorta and the aneurysm the tissues were 
involved by caseous tuberculosis. The tuberculous process had attacked 
the aorta from without, probably by invasion from neighboring lymph 
glands. Curiously, a miliary tuberculosis was present only in the liver 
and spleen. 


Concerning Substances Inhibiting Coagulation Found in the Placenta 
and Female Genitalia.—Many explanations have been given for the 
lessened coagulability of the menstrual blood. Fuai (Biochem. Ztschr., 
1914, Ixvi, 368) has again studied the subject from the attitude that 
the coagulation property of the blood is inhibited, rather than, as is 
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suggested by some, that certain constituents necessary for coagulation 
are lacking. He found in his experiments that the uterus, tubes and 
ovaries of woman contained substances antagonistic to fibrin ferment. 
The ovary was particularly rich in these substances. Their presence 
had no particular relation to age, and may readily be removed from 
fresh tissues. The author was unable to support the finding that the 
placental tissues contained accelerating substances for coagulation. 
Fugii found that extracts of placenta equally inhibited coagulation as 
did the tissues of uterus and ovary. It is suggested that possibly the 
property of the placenta is a factor in preventing intra-uterine placental 
thrombosis as well as in assisting an interchange of maternal and fetal 
fluids. 


Multiple Pseudocysts of the Peritoneum Associated with Colloid 
Cancer and Ovarian Teratoma.—Pseudocystic masses are not un- 
commonly found implanted on the peritoneum. These may have 
different modes of origin. Some arise through the encapsulation of 
mucinous materials which have escaped from ruptured cysts or occur 
as secondary newgrowths where particular types of cancer cells have 
been implanted upon the peritoneum. Occasionally, too,.rupture of 
ovarian dermoids may lead to encapsulation of fatty material with cyst 
formation. Rots (Ziegler’s Beitrage, 1915, |xi, 42) described a typical 
case of colloid cancer of the colon with numerous metastases in the 
liver and peritoneum. The peritoneal nodules were partly true second- 
ary growths while others were merely masses of colloid lying upon 
and partially organized by the peritoneum. The quantity of free 
colloid material was quite remarkable. This free colloid contained no 
evidence of epithelial cells. He, therefore, regarded the majority of the 
peritoneal nodules identical with the so-called pseudomyxoma peri- 
tonei. The finding indicates that even in the process of a colloid 
cancer, all of the peritoneal nodules may not represent true metastases, 
but many of them are the result of partial organization of masses of 
colloid which have escaped from the tumor. It must be admitted that 
colloid cancers have the peculiarity in the remarkable degeneration 
of their epithelial structures. The author admits that the various 
stages in the disappearance of the cancer cells may not uncommonly 
be observed in the secondary growths. When this has occurred upon 
the peritoneum some care must be taken in distinguishing the cubical 
cells of the peritoneum under conditions of chronic inflammation from 
true cancer cells. From the standpoint of diagnosis, these peritoneal 
tumors offer unusual difficulties. Not afew of them have been described 
in association with myxoma of the appendix and in them portions of 
the mucosal epithelium are quite frequently seen. In the absence of 
a clear history of the origin of the colloid material a positive conclu- 
sion as to the nature of such a pseudocyst cannot be arrived at. The 
author also refers to other types of pseudocysts of the peritoneum. 
Such may arise through the encapsulation of various foreign materials 
within the peritoneum. He reports a case of an ovarian dermoid with 
the development of many calcified cysts in the peritoneum. The case 
is interesting only inasfar as indicating that the peritoneum is very 
active in encysting foreign materials. 

Leukosarcomatosis and Myeloblastic (Zicg- 
ler’s Beitrage, 1915, lxi, 75) desires to separate from the leukemias 
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particular types of disease which, although showing blood pictures 
suggestive of leukemia, are nevertheless distinct from these. Under 
the first group, leukosarcoma, he reports 8 cases, 6 of which showed the 
pathological characters of lymphosarcoma of the mediastinum and the 
remaining 2, those of chloroma. They differed, however, from lympho- 
sarcoma in that the blood showed an enormous increase in white cells 
varying from 100,000 to 800,000. All cases were fatal in less than 
three years. The tumor tissue resembled the lymphosarcoma on 
microscopical examination. The spleen was enlarged in all but one. 
The majority of the white cells of the blood were myeloblasts. The 
author believes that the masses within the thorax and bone marrow 
are of lymphatic origin and that the abnormal white cells found in the 
blood are tumor cells of malignant type. The unusual blood picture 
with the high count of tumor cells appeared to be a terminal character 
rather than a feature of the disease. The author, furthermore dis- 
cusses myeloblastic leukemia. In a series of 21 cases there were 7 
men and 14 women, the majority of whom were under middle age. 
The disease was very acute, accompanied by fever and commonly 
fatal. Inflammatory conditions about the mouth are frequent and 
purpura is almost always present. He has found that 7 of the cases 
examined bacteriologically 5 showed evidence of a bacteriemia. These 
cases showed no great increase in the white-cell count, but myeloblasts 
were present in high proportion. He believes that these cells appear in 
the blood as a result of a general infection giving rise to a myelocytosis. 
These cases are not to be included in the leukemias, some being rapidly 
fatal, others completely recovering. 


The Influence of the Roentgen Rays on the Production of Anti- 
bodies.—The influence of the Roentgen rays upon various tissues and 
their functional activity has elicited much interest particularly in 
regard to the production of antibodies. In general the tissues most 
readily affected are the lymphoid group and the bone-marrow. Atrophic 
changes are quite readily produced in each of these structures and 
with their destruction the leukocytes are materially diminished in the 
circulation. The observations that have been made upon the cellular 
changes associated with exposure to Roentgen rays have a bearing 
upon studies in immunity. HexktTorn (Jour. Infect. Dis., 1915, xvii, 
415) undertook a series of experiments to determine the effect of 
the Roentgen rays upon the hemolysins and leukocytes. Rats were 
used in the experiments. The animals were subjected to the Roentgen 
rays either before, at, or after the intraperitoneal injection of sheep’s 
corpuscles. The time of exposure varied. Repeated mild exposures 
after the blood injection reduced the number of leukocytes but did 
not materially affect the development of lysins. Repeated and more 
intense exposures preceding as well as succeeding the inoculation had 
a decided effect in lowering the amount of lysins and reducing the 
leukocytes. A single prolonged and severe exposure immediately 
before the injection of blood may prevent any formation of lysin or 
delay its appearance. As it was found that in all of these experiments 
the spleen, thymus, lymph glands and bone marrow are the tissues 
particularly affected by the exposures, it seems reasonable to assume 
that certain antibodies at least have their origin here. This may also 
indicate the role of the lymphocyte in tuberculosis in producing anti- 
bodies. 
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Necrobiosis due to the Electric Current.—The effect of the electric 
current upon the function and structure of tissues has been studied 
by various authors. In many instances the exact nature of the current 
was not known, while in others, attention was given only to individual 
regions. Hemorrhage of the central nervous system (Hofmann, Kratter) 
and alteration of the chromatin substance of the nerve cells (Corrado, 
Swietalski) have been observed in fatal accidents in man, while some- 
what similar results were obtained in experiments by Jellinek in frogs, 
rabbits, and dogs. Recently BotoGnese (Lo Sperimentale, 1916, |xix, 
869) carried out a series of experiments upon six rabbits using an 
alternating triphasic street current, and applying the terminals to the 
flank and the thigh. No record was kept of the strength of the current. 
The applications were made for periods of thirty to one hundred and 
twenty seconds. An oval zone about 9 cm. in length was involved 
by the passage of the current. A certain amount of scorching of the 
surface was induced while the deeper tissues became rigid and dry. 
A progressive gangrene developed in the tissues of the involved area 
and process of degeneration continued for several days during which 
the animals were under observation. None of the animals were killed 
by the application of the current. The tissues affected Were examined at 
intervals from three to twenty-four hours after treatment. Important 
changes were developed in the arteries. Many vessels were found 
completely thrombosed by red clot. The walls of the femoral arteries 
showed degenerative changes particularly affecting the elastic tissue. 
The wall itself appeared thinned and the muscle tissue granular or 
hyaline. The elastic fibers either appeared broken or swollen and 
degenerated. The usual wavy character seen in vessels removed from 
the body, was absent, as if the elastic and contractile power of the 
arterial wall had been lost. Hemorrhages sometimes appeared about 
the vasa in the adventitia. Similar changes were present in the veins. 
The nerves in the involved area showed hyperemia of the small nutrient 
vessels and occasionally the presence of hemorrhage. Degenerative 
changes were also seen in the nerves, particularly evident in the pres- 
ence of granular destruction of the myelin sheaths as well as swelling 
of the axis cylinders. Cellular changes in the nerve sheaths were not 
prominent. In the muscle tissues, degeneration with hemorrhage was 
the most marked feature, while various degrees of necrosis were observed 
in the muscle fibers themselves. Fragmentation of the muscle sub- 
stance was also found. The author believed that the effect of the 
electric current was more far-reaching than is demonstrated by the 
necrosis, and that the milder degenerations seen in the early stages may 
progress to the severe conditions after various periods of time. 
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clear account is given of the best methods at present in use, and very helpfully 
the author directs attention particularly to those which in his experience have 
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anaphylaxis, paratyphoid, vaccines, serotherapy, the spirochete as the cause of 
syphilis and the recent status of tuberculin in its diagnostic and therapeutic 
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During a protracted service as medical head of the Sloane Hospital 
for Women, where over 1800 deliveries annually occur, the author has 
enjoyed exceptional opportunities for observation and experience in 
obstetrics ; and for several years he has felt a growing sense of the 
duty of placing before the profession and students of medicine the 
methods of this institution and the results obtained. The present text- 
book of Obstetrics has seemed to him the most rational and perhaps 
the most useful way in which to meet this obligation. The work, in 
the methods advocated, is based upon the statistical results of the 
Sloane Hospital and upon the experience gained by the author in the 
hospital and in private practice. Another object of the work has been 


to present American statistics in obstetrics—From the Preface. 
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Maltose and Dextrins 


in the proportions as found in 


Mellin’s Food 


may be employed successfully as the carbohydrates 


In the feeding of normal infants, 

In the adjustment of the diet to overcome 
constipation, 

In conditions where a gain in weight is 
especially desired, 

In the feeding of marasmic infants— and 


As a temporary diet in diarrhea. 
In other words,— proportions of Maltose and Dextrins that 


are adapted to the sick infant as well as the baby RI! 
in health are present in Mellin’s Food. 


MELLIN’S FOOD COMPANY, BOSTON, MASS. . 


WATKINS, NEW YORK T 
(Gj ON SENECA LAKE 
Wm. E. Leffingwell, Pres. I 


OPEN ALL THE YEAR 


eral Springs HEALTH RESORT and HOTEL, known as THE AMERICAN ( 


A Min 
NAUHEIM. Beautiful location in private park with miles of accurately graded walks 
for Oertel ar exercises, ranging in altitute from 750 to 1100 ft. Five minutes walk 
from Watkins Glen. Midway between the Great Lakes and the Hudson, on the Southern 
Tier Highway, all macadam. Well-kept Golf Course, Clock Golf, Tennis, Motoring, 
Boating, Music, and Dancing. 


HIGHLY RADIOACTIVE MINERAL SPRINGS 


are Directly Connected with the Hotel. The Bathing Springs 
THE BATHS are similar to the waters of Bad Nauheim. but about 

five times as strong. RADIUM EMANATION 
FROM BRINE SPRING No. 1 AVERAGES 68 MACHE UNITS PER LITER OF 
WATER AND IS DUE TO RADIUM SALTS IN SOLUTION. 

The diagnostic and treatment methods, and the equipment embrace the best that 
advanced medical science has approved. The treatments are giyv-n under the direction of 
physicians and are especially adapted to Cardiac, Circulatory, Metabolic and Renal Dis- 
orders; Rheumatism, Gout, Obesity, Conditions Requiring Elimination and Disorders of the 
Nervous System. 

No contagious or infectious diseases, insanity or epilepsy received. 
Our Illustrated Booklets and Latest Reports on our Mineral Springs will be Mailed on Request 
Correspondence with physicians solicited. = 
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